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THE FUTURE OF THE ELECTRIC RAILWAY. 

It is now nearly forty years since Professor Page's dis- 
coveries in electricity suggested to him the possibility of an 
electric railway ; but in those days the costly galvanic bat- 
tery was the only source of electricity available for such 
purposes, and his experimental electric locomotive was a 
practical failure. His power cost too much, and his ma- 
chine labored under the disadvantage of having to carry a 
Considerable load of battery cells, the action of which was 
materially interfered with by the jarring and oscillation of 
the train when its speed approached three or four miles an 
hour. 

The development of dynamo-electric machines during re- 
cent years has so lessened the cost of electricity as a motive 
power as to remove the most serious obstacle to the success 
of Professor Page's experiments. During the same time the 
transmission of powerful currents of cheaply generated elec- 
tricity, through conductors of considerable length, and the 
re-conversion of such currents into working force by eco- 
nomical motors, have become a matter of every day occur- 
rence. It is quite natural and appropriate therefore that 
the problem of electrical propulsion should again come to 
the front, this time with every prospect of a speedy solution. 

The problem had so long been in abeyance that when Dr. 
Siemens set up his electrical merry-go-round in Berlin last, 
year, most men were disposed to look upon him as the pro- 
pounder of a radically novel idea, and the electric railway 
as the product of the latest speculative thought in this di- 
rection. And when Mr. Edison adopted the system for 
practical use not a few people thought that he had switched 
off from the line of practical work to play with a novel toy, 
the outcome purely of his experiments in electric lighting. 

The electric railway, however, is not a plaything. It is a 
practical reality, though just now entering upon the stage of 
useful and economical development. It. opens a field of in- 
vention and improvement as wide and profitable probably 
as was opened up by the first steam locomotive; and we 
have no doubt that during the next fifty years it may work 
as great changes in the processes and economies of life as 
steam railways have during the half century just past. 

On the little electric railway set up by Dr. Siemens in 
Berlin, the locomotive obtained its power from a special 
electric conductor running between the car rails, the current 
being returned through the rails. Mr. Edison has simplified 
matters by throwing out the central cable as a needless ex- 
pense. He makes the track itself the conductor, sending 
the current up one rail and down the other, the locomotive 
being operated by the current forming a circuit through it 
when proper connections are made, as described in the Sci- 
entific American last week. 

For readers unfamiliar with electrical motors it may be 
necessary to say that the power for the running of the 
electric locomotive is generated by a stationary boiler and 
engine, and transformed into electricity by an electric gen- 
erator at the central station. As was suggested by the 
elderly lady fearful of boiler explosions, the water is boiled 
at home, and that source of danger is removed from the list 
of traveler's risks. And as the efficiency of a stationary 
engine is several times greater than that of a locomotive en- 
gine, it is possible to convert the power of a stationary en- 
gine into electricity, transmit it to the locomotive upon the 
track, and there reconvert it into working force as economi- 
cally as (if not much more ecconomically than) power can 
be directly evolved by the combustion of coal in a loco- 
motive furnace. 

In the presentstage of his experimental apparatus, Mr. Edi- 
son claims that he can realize in his locomotives seventy per 
cent, of the power applied to the electrical generator. The 
track is spiked to ties, as in the construction of an ordinary 
railway, and the loss of electricity in transmission is not more 
than five per cent., even when the track is wet. If there is 
no error in these figures, and we see no reason to suspect 
them, the economy of the electric railway is established. 
Its apparent advantages over steam roads are numerous. 
In the first place, the locomotive is light, comparatively in- 
expensive, and does not require a fireman or a skilled engi- 
neer to run it. The lightness of the locomotive greatly re- 
lieves the track, which need not be nearly so strong and 
heavy for a given service. The wheels of the locomotive 
can be given any desired traction upon the rails, so that a 
light engine can pull a train up grades which are entirely 
impracticable with the ordinary locomotive. The track may 
therefore follow any ordinary road; and when the road is 
used purely for freighting, as in conveying ores from mines, 
the road may run where other roads would be quite imprac- 
ticable. 

For city use, the electric railway promises to be excep- 
tionally useful, both for the conveyance of passengers and 
for carrying packages. Cars propelled and governed by 
electricity might supersede horse cars on the surface roads; 
and, even if no cheaper, the sanitary advantages of the elec- 
tric road, resulting from the disuse of horses, would be con- 
siderable. Indeed, it is not impossible that the city of the 
future may dispense with horses entirely for general truck- 
ing as well as for passenger traffic, the roadways being laid 
with numerous lines of flat rails transmitting the power re- 
quired for propelling carriages of every sort. The absence 
of noise, dust, friction, and the inevitable filth attending the 
use of horses, promises in the new dynamo-electric period a 
wonderful mitigation of the present evils of city life. On 
the elevated roads the lighter electric engines would be 
comparatively noiseless, and, unlike steam locomotives, 



would not be constantly pouring into the air sparks, cinders, 
and other offensive products of combustion; and the same 
power which propelled the cars would light them. 

But, without attempting to forecast the distant future, it 
is easy to foresee abundant immediate applications of the 
new, silent, wholesome, and economical method of trans 
mitting and applying energy. The mining regions of the 
West, as well as our Eastern coal mines, present unlimited 
opportunities for its employment in hauling ores out of the 
mines along the mountain ravines and over their precipitous 
sides. The experiment of plowing by electricity transmitted 
from a central generator was tried last year with encourag 
ing success. The same plant would answer for the opera- 
tion of cultivators and harvesters; and with a light, movable 
railway track, the same power would suffice to do the heavy 
hauling incident to farm work; and one of the great advan- 
tages of electric carriage would be shown here, as elsewhere, 
in the facility with which it can be operated from a distance. 
The wagon, loaded or empty, would need no driver, and could 
be trusted alone to pursue an even course between stations. 
By means of suspended cable-tracks the roughest regions 
could thus be safely and economically traversed either by 
small passenger cars, mail bags, or freight carriers; and the 
constant flow of evenly distributed small loads along such 
a line would aggregate as large a tonnage as is now trans- 
ported over solid and costly roads in long but widely sepa- 
rated trains. 

We have already experienced in the telegraph and the 
telephone the advantages of electricity as a carrier of 
thoughts and sounds. Who can tell but, when its capacities 
as a carrier of men and things have been fully developed, 
the electric telegraph and the telephone will be eclipsed in 
scope and utility by the electric road? Its possibilities are 
infinite; and it is the disposition of the men of these days to 
crowd the possible in every direction. 

< 1 « 1 • 

DEEP MINES IN NEVADA. 

The depth attained is as follows: The Utah 1,980 feet, 
the Sierra Nevada 2,500, the Union Consolidated, Mexican, 
and Ophir, each 2,500, Consolidated Virginia and California 
3,300 each. Best and Belcher 2,000, Gould and Curry 2,200, 
Hale and Norcross and Savage 2,400, Chollar 2,400, Ward 
vertical shaft, 2,168, Combination shaft 2,440, Yellow 
Jacket 3,000, Belcher 3,000, Crown Point 2,800, Overman 
and Caledonia each 1,900, Alta and Benton each 1,950, Silver 
Hill 1,300, Consolidated Imperial 2,800, Bullion 2,300 feet. 

■ 1 « 1 m 

FOOD ADULTERATION. 

The Chicago Inler-Ocean introduces an official report of 
an examination of the vinegar sold in that city, with the 
startling headlines: " Adulter •atedVinegar. Results of Analyses 
of Twenty-four Samples by the Health Department Chemist. 
Discovery of Foreign and Unwholesome Ingredients "Wholly 
Unfit for Food." • 

Nothing short of wholesale and dangerous adulterations 
could be looked for under such a heading; an expectation, 
we are happy to say, not at all justified by the report which 
it covered. After a number of preliminary statements with 
regard to the specific gravity, color, odor, etc., of vinegar, 
the chemist says: " 

"Vinegar should contain at least three per cent, of acetic 
acid. Three samples, Nos. 9, 10, and 22, do not come up 
to this standard, and should therefore be looked upon as 
adulterated. 

" Here, again, I find sample No.22 has been adulterated by 
the addition of hydrochloric (muriatic) acid, and its use 
should not be permitted. The vegetable acids, as I have 
jermed them, are not necessarily hurtful. 

"The examination for the poisonous metals, lead and cop- 
per, was made in the acid solution of the ash of the vinegar. 
It has been exceedingly carefully conducted, as it is well 
known that the habitual use of any food or drink, contain- 
ing even very minute quantities of these metals, has a very 
deleterious effect upon the human system. Sample No. 17 
is the only one containing a dangerous metal, namely, cop- 
per, and its sale should at once be prevented. 

"Looking at these samples of vinegar as a whole, they 
are very good, and will compare very favorably with the 
general run of vinegars. No objection can be taken to any 
but those that I have already individually mentioned, name- 
ly, Nos., 9, 10, 22, and 17." 

That there should be four objectionable samples of vine- 
gar out of twenty-four, is certainly to be deplored; still more 
that one of the four should contain a trace of copper, due 
probably to the use of improper utensils in making or hand- 
ling the vinegar. But is it not even more deplorable that a 
reputable newspaper will cater to popular ignorance and pre- 
judice, and intensify them, by such misleading displays of 
lying type? 

We are much inclined to believe that, in the majority of 
cases, the general adulteration of food -stuffs by grocers and 
manufacturers, as charged by certain uncritical writers, will 
be found to rest upon as small a basis of fact as the Inter- 
Ocean's alleged " war upon vinegar venders " by the Chicago 
Board of Health. 



THE AMERICAN CHEMICAL SOCIETY. 

The May Conversazione of the society was held at the 
University building, Washington Square, on Thursday even- 
ing, May 20. Among a number of very interesting exhibits, 
the following are worthy of notice: 

Dr. Arno Behr exhibited a solution of copper sulphate, 
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containing an abundant growth of filamentous fungi. This 
solution contained about three and a half per cent of ordi- 
nary pure copper sulphate; and the fact that copper salts 
are usually considered inimical to . living organisms makes 
this exhibit interesting. 

The same gentleman also exhibited a remarkable leather- 
like deposit found in a dust flue of a sugar refinery. It was 
made up of layers of filamentous tissue, and was probably 
formed by the growth of fungi, which exude a kind of glue- 
like material that cements the various layers together. This 
material was quite tough, like thin leather, and of a nut- 
brown color. It often occurs covering a surf ace several feet 
in area, and has the appearance of a coat of paint. 

Some black scale from the interior of the retorts used in 
making bone-black was also exhibited by Dr. Behr. This 
material appears to eatinto, and, finally, through the retorts, 
making it necessary to replace them occasionally. It consists 
of some carbon, together with sulphide of iron, and appears 
to act by giving up its sulphur to the metallic iron of the 
retort, becoming reduced to a lower sulphide, which in turn 
acquires new sulphur from the sulphates in the bones burnt, 
and also from the albumen which they contain. 

A filter-press of Wyelin & Hubner, to be used in labora- 
tory experiments, was also exhibited by Dr. Behr. It con- 
sisted of a filter-press with Montejus' attachment; which 
latter is simply a large vessel to hold the liquid to be fil- 
tered. The liquid is forced from the bottom of this vessel 
by means of compressed air, from the pump attached, 
acting on its surface. 

In answer to a question as to the kind of industries in 
which these presses were used, it was stated that they could 
be adapted to every conceivable want, and that they were 
now being used in the United States to filter beer. 

Dr. Behr said that the advantage of this press with the 
Montejus' attachment was that the flow of liquid through 
the press was steady; while by using the simple pump press 
without Montejus' attachment the intermittent action of the 
pump often caused a turbidity in the filtrate. 

A specimen of the new metal gallium made by the discov- 
erer Lecoq de Boisbaudran was exhibited by Dr. C. T. 
Chandler. It was only a few millimeters square, but was 
interesting as the first specimen seen in this country. It is 
a hard white metal, melting at the heat of the hand. 

Dr. Chandler also exhibited a specimen of naphthaline 
taken from the main leading from the retorts to the gaso- 
meter of the Municipal Gaslight Company. This company 
makes gas by passing steam over red-hot anthracite coal, 
and the resulting mixture of carbonic oxide and hydrogen is 
carbureted by passing it through petroleum naphtha, and 
then through red-hot retorts again. The naphthaline de- 
posit exhibited shows the conversion of the hydrocarbons of 
the paraffin series into those of the aromatic series by heat. 

Prof. A. R. Leeds, of the Stevens Institute, exhibited a 
beautiful piece of glass work by Prof. Richards, of the Mas- 
sachusetts Institute of Technology. It consisted of a very 
ingenious regulator, to maintain a constant temperature in a 
hot-air oven for laboratories. It was made entirely of glass, 
and much admired for its fine finish. Dr. Leeds said that 
this apparatus worked very satisfactorily. 

Arthur H. Elliott, 

Becording Secretary. 



OYSTEBS AT QUINNIPIAC. 

The original purchasers of the territory of New Haven 
County, Conn., found a tribe of Indians on the ground called 
Quinnipiacs. In selling to the English they still retained 
their rights to fishing and hunting. The river Quinnipiac, 
which is the eastern boundary of the city of New Haven, 
had long since been a famous place for oysters. These bi- 
valves were also abundant along the shores east and west of 
New Haven. The Indians had depended much upon them 
for food. The new settlers did the same also. The banks 
along the shore are lined, several feet deep, with shells left 
by many generations of oyster eaters. 

The shore at Fair Haven, which is the eastern part of New 
Haven, was once a favorite resort for seals. To the excited 
imagination of the first white settlers these aquatic beasts 
seemed like "dragons," hence they named the locality 
"Dragon," a title it long held. The present name is ex- 
plained in a letter written by Rev. John Davenport, first 
minister at New Haven, to Lady Mary Vere, in England, in 
1639. "After ye ship came in, guided by God's own hand, 
ye sight of ye harbor did so please ye captain of ye ship and 
all ye passengers, that he called it the Fayre Haven." 

For nearly two hundred years the dependence of the people 
seeking this shore of Long Island Sound with its bays and 
estuaries for oysters, was upon the natural supplies. These 
seemed inexhaustible, as the habits of use then were. The 
Indians who came from the interior at certain seasons and 
remained for weeks, living mainly upon shell and other fish, 
carried none away with them. The whites only visited the 
shores for an occasional "salting." No restraints were im- 
posed by the towns until about one hundred years ago. 
Then, and for many years, the restraint was only upon cer- 
tain very accessible localities and for certain months. 

As most of the oysters gathered were taken from ground 
left bare at low water, or in very shallow water, no special 
ingenuity or skill was called out in obtaining them. It be- 
ing found that these shallow water beds were unreliable, 
deeper water was sought after a while. Cold weather often 
killed the oysters left bare by winter tides. Storms covered 
tliem with sand. Moreover, increasing numbers of people 
seeking oysters soon cleaned the beds that were so easy of 



access. Then invention and mechanical skill were active in 
contriving rakes, boats, etc., to enable the oystermen to se 
cure a supply. It would greatly interest the archeeologis 
to visit one of these shores and note the specimens of con 
trivance and art to facilitate the taking of bivalves. 

One of the results of an increasing love of oysters was the 
growth of a class who sought a livelihood by selling as well 
as catching these shell-fish. Hence a business began to be 
developed. But there were no private grounds. The vari- 
ous natural beds were open to all persons in the State who 
wished to take oysters therefrom. The only restriction put 
upon the people was the reserving of several months as 
"close" months each year, during which no oysters could be 
caught. These were the summer months, when the bivalves 
were known to be giving off their spawn. 

The " law was off," as the expression was, about Novem- 
ber 1st. In anticipation of that time great preparations were 
made in the towns along the shore, and even for twenty miles 
back from the seaside. Boats and rakes, and baskets and 
bags were put in order. The day before large numbers of 
wagons came toward the shore from the backcountry, bring- 
ing hundreds of men with their utensils. Among these were 
not unfrequently seen boats borne on the rigging of a hay 
cart, ready to be launched on the expected morning. It was 
a time of great excitement. So eager were men to be first 
on the ground that many could not wait till morning dawned. 
As soon as the clock tolled the midnight hour a great num- 
ber of men rushed to the shore and into the boats and began 
operations. In a few hours the crowd was such, on some 
beds, that the boats were pressed close together. They were 
all compelled to move along as one, for none could resist the 
pressure of the multitude. The more thickly covered beds 
were quickly cleaned of theirbivalves. The boats were full, 
the wagons were full, and many had secured what they called 
their " winter's stock " before the day was done. Those liv- 
ing on the shore usually secured the cream of the year's 
crop. They knew just where to go , they were better prac- 
ticed in handling boats, rakes, etc. ; they formed combina- 
tions to help one another. 

That first day was the great day. It presented an exciting 
scene. Often crowds of spectators came to look on, as at a 
fair or Fourth of July parade. Sometimes in the pushing, 
crowding, and eagerness of getting there, would result 
wrangles, and even fights; but generally the men kept good- 
natured and made the best of all the discomforts and hard 
ships of the day's crabble. The oysters were very poor then 
compared with what are now obtained. Such indiscrimi- 
nating raking caught them before they were half grown 
Nor were there many to be caught after that first day. In a 
week or two later a bushel of oysters could not be bought 
for less than four dollars. 

It was apparent to thoughtful minds that a new policy must 
be pursued if the people were to continue to have oysters. 
There were fitful gleams of hope as new beds were occasion- 
ally discovered. But the same process of speedy exhaustion 
followed. Some tried to preserve whatthey had obtained un- 
til they grew larger by laying them down again. But all oys- 
ters found in the water were treated as common property. 
Whoever found them felt free to help himself. Two young 
men having gathered a few hundred bushels, spread them 
on the flats near where they lived at West Haven. They 
tended them carefully, hoping to realize quite a sum as a re- 
ward. Just as they were bargaining to sell them a plot was 
carried out thus : Several parties came from ten miles in the 
country, by night, with rakes, baskets, and wagons, and car- 
cried the oysters all away. When the owners sought their 
property in the morning it was far on the road to the cellars 
of certain persons in Woodbridge and North Orange. 

For thirty years past efforts have been persistently made 
to enable men to own ground under water, that they might 
preserve and grow oysters. Considerable progress has been 
made through both legislative and town acts. But it has 
been a slow and difficult process. People have been very 
reluctant to grant to individuals what they felt should be 
reserved for all. The towns of New Haven County and the 
State of Connecticut are at present most forward in measures 
for encouraging oyster farms under their waters. 

The Quinnipiac River, New Haven Harbor, and the waters 
adjacent have for some years been all assigned to private 
parties. 

The first use made of such grounds was to lay down oys- 
ters brought from other waters, especially Southern bays. 
A very large trade grew up in Virginia and Maryland oys- 
ters, brought to Fair Haven to be opened and sold over the 
New England and other Northern States. For some late 
years as many as one million bushels have been brought an 
ually to this place from the South. Such oysters are greatly 
improved by even a few weeks' feeding in the waters of our 
bays and river mouths. 

Formerly these oysters were sent around to private houses 
to be opened. Different members of the family, men, women, 
and children engaged in this work. A large part of the rap- 
idly growing population found remunerative employment in 
this way. In later years shops have been built along the 
shores, in which this work is done. Still later, many oysters 
are opened on the Southern shore before being brought 
North. These opened bivalves were first put up in small 
wooden kegs, holding from one to two gallons each. They 
were shipped to different parts by railroad or stage or private 
teams. Before the building of the New York and New 
Haven Railroad the dealers sent large teams, drawn by two 
and four horses, loaded with these little barrels of oysters, 
as far west and north as Albany, N. Y. Of course this 



could be done only in the colder months. While still using 
the same means of packing, other forms have been introduced. 
The most common receptacle now is a strongly made tub, 
with a lid which securely fastens. Each, containing a num- 
ber of gallons, is furnished with handles, with which it can 
be easily lifted. In warm weather ice is put in with the 
oysters. Tin cans are used to a considerable extent. These 
are filled and soldered, then packed in wooden boxes with 
ice between. Thus, as with the tubs, oysters are carried 
long distances in good condition even in summer. Several in- 
genious contrivances have been patented that are in use to 
pack, fasten, carry, and preserve this widely popular arti- 
cle of food. An extensive tub, barrel, and pail making busi- 
ness is carried on in Fair Haven itself. 

Perhaps the most important changes and improvements 
are now being made. Necessity has compelled the oyster 
man to learn many things. As in nearly everything besides, 
it is found that natural sources of supply are not adequate 
to the increasing demand. Hence the great attention is di- 
rected to the duty of artificial production. The oyster is 
wonderfully prolific. Each mother sends out millions of 
her young every season. How to secure this increase from 
destruction, that it may grow to be useful, is now the study. 
This involves the necessity of having suitable ground on 
which the young will "set," can be protected from enemies 
in the water and out of it, and still be within reach of the 
cultivator. The old methods have mostly "had their day." 
The conclusion reached is: that cultivation must be the great 
resource; it needs deep water for assured success, and if 
must have the aid of steam power. All these results are be- 
ing successfully worked out in the Fair Haven oyster indus- 
try. There are serious natural obstacles, and some artificial. 
Among the latter I would name injudicious, because hasty, 
legislation. This hinders instead of fostering enterprise. 
But as our citizens become more satisfied of the value of this 
means of food supply that obstacle will disappear. 

Among the natural I would name, first, the expense. A 
deep water planter must have a large amount of land ; he 
must employ steam power; he must have a number of help- 
ers; he must have a large market; he will be especially ex- 
posed to the ravages of " five fingers," " drills," and other 
vermin which are liable to assail oyster beds; he must try 
some expensive experiments; he will be in danger of spend- 
ing much upon ground that after all may prove unsuitable. 
Formerly, when there were natural sources of supply, any 
man with a boat and rake could start a business. Many men 
beginning thus have attained a comfortable competence. 
Now, there is not this opportunity. One must first secure a 
piece of ground. He must then cover it with shells, and 
wait for a" set." It will then be three or four years be- 
fore his oysters will have grown large enough for market. 
Shells that once could be had for the carting must now be 
bought. 

Oyster spawn when thrown off by the mother soon seeks 
some clean shell or gravel on which to fasten or "set." 
This is why new ground needs to be covered with clean 
shells or stones. Oyster spawn will not " set " on mud or 
muddy, dirty, or greasy matter, even if on shells. Hence 
shells are much in demand for preparing new ground. 
Shell lime has become more costly, because shells have 
risen in price. Once they cost the lime makers nothing. 

All shell-fish are improved by an infusion of fresh water. 
This explains the superiority of the shell-fish of the northern 
coast of Long Island Sound to those on the southern coast 
of the same water. Many fresh water streams flow in from 
the north; none flow in from the south. 

Oysters brought from the South, or from the deep waters 
of the Sound are usually quite salt, and should spend a few 
days in fresher water to be in good condition. Cultivators 
now have "floats," which are rafts of timber, in which they 
place their oyster near or within the mouth of some river for 
a short time before using. One reason of the fine flavor of 
Fair Haven oysters is the flow of fresh water from the Quin- 
nipiac, Mill, and West rivers. 

Changing oysters from their place of " setting," in a year 
or two, benefits them. They have more room and take a 
better shape. 

Cultivation has greatly increased the supply of good oys- 
ters. In New Haven, ten years ago, it was difficult to secure 
ten bushels at short notice. Now five hundred bushels can 
be obtained in a few hours. 

Two causes are giving cultivation here a new inspiration: 
the recent laws in Virginia and Maryland, which are likely 
to greatly diminish the supplies from the South, and the 
great call for seed oysters to betaken to Europe. 

Science is giving much assistance toward understanding 
the nature, habits, needs, and possibilities of the oyster as a 
means of food supply. It has also greatly facilitated the 
invention and construction of machinery for the prosecution 
of the oyster trade. Prof. Verrill, of the Peabody Institute 
in New Haven, has done good service to the cultivators in 
this vicinity as well as elsewhere. All feel that the business 
is only in its infancy as yet. 



The Human Retina. 

In a recent note to the Vienna Academy, Herr Salzer 
offers an estimate (based on numeration) of the probable 
number of optic nerve fibers and of retinal cones in a human 
eye. The number of the former he supposes to be about 
438,000, that of the latter 3,360,001. This gives seven or 
eight cones for each nerve fiber, supposing all fibers of the 
optic nerves to be connected with cones, and equally dis- 
tributed among them. 
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BINOCULAR VISION IN TELESCOPES. 

BT CHARLES B. BOYLE. 

Carefully executed drawings of the double-eyed comet 
seeker and large binocular equatorial were submitted, 
a few years ago, to the late Prof. Henry, of the Smith- 
sonian Institution, with a view to having their practical 
value considered by our government au- 
thorities. Prof. Henry returned them accom- 
panied by a written report, transmitted to him 
by the astronomer then in charge of the Naval 
Observatory, in which the latter asserted that 
" the construction of a comet seeker on the 
proposed plan would be impossible," while 
this very comet seeker had been in existence 
as a complete success for seven years preced- 
ing the date of the report, in which it was 
also asserted that " the great binocular equa- 
torial would be doubly expensive and with 
no advantages over the usual form." In the 
letter accompanying the report, however, 
Prof. Henry expressed his non-concurrence in 
the views it announced, which we shall now 
see were advanced by one who, though in 
position to slam the door in the face of na- 
tional progress in this respect, must have been 
wholly unfamiliar with the optical nature of 
such instruments. 

The instrument known in astronomy as a 
comet seeker is much shorter in proportion to 
its aperture, or diameter of object glass, than 
those used for ordinary purposes; the one 
herewith presented having an aperture of six 
inches and a focal length of four feet two 
inches, while a telescope of like diameter, 
built for ordinary observation, will seldom 
have a focal length of less than seven feet six 
inches. The object of making the comet 
seeker so relatively short in focus is because 
the images formed in its field of vision are 
brighter in proportion as its focal length is 
short in comparison with the width of its ob- 
jective or object glass. In such telescopes an 
object would be visible whose light would be 
too feeble to be seen in the field of an ordinary 
instrument. As a rule, therefore, it is with the comet seeker 
that all primary researches of the heavens are made, the per 
severing observer sitting night after night patiently sweep- 
ing the heavens in the hope that some feeble speck before 
unknown to astronomers may present itself in the field of 
his telescope. It therefore occurred to the writer that, as 
the comet seeker used up to the present time had but a 
single eyepiece, and therefore a single field 
of vision, it might be improved by an addi 
tional eyepiece and another field of vision 
which would bring both eyes of the observer 
into requisition, and as both eyepieces would 
be " columated " with rays coming through 
the center of the object glass, they would 
each bring into view different sections of the 
heavens, thus enabling the observer to keep 
constantly under observation double the quan- 
tity of sky that the ordinary comet seeker 
presented to him. This telescope is so con- 
structed that one of the eyepieces is colum- 
ated in coincidence with the optic axis of 
the objective, the other being situated to one 
side the width that a man's eyes are apart, 
and directed through the center of the object 
glass. 

The only difference between the image of 
a star seen in the field of this eyepiece and 
that which is centrally columated, being that 
in the first the image is round, whether in or 
out of focus, and in the latter the star, when 
out of focus, throws out " a wing" to one 
side, but when brought into focus the image 
is just as bright and as perfect in shape as the 
other. 



adjustment two observers may use the instrument at the 
same time. 

The eye-glass, A A, in illustration, Pig. 2, is "jcoIu- 
mated" with the object glass, O, that is to say, its 
axis is coincident with a line proceeding perpendicu- 
larly from the center of the object glass, while the eye 




BINOCULAR COMET SEEKER. 

glass, represented by B B, Fig, 2, "lias its axis coin- 
cident with a line oblique to the object glass, but 
passing through its center; the lines of vision from the 
different eyes therefore converge to a point in the center 
of the objective, crossing each other there, and thence pro- 
ceeding into space at the same angle. The two different 
sections of the heavens thus brought under observa 
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The accompanying diagram will help to 
explain the eminently practical nature of the 
instrument, O being the objective, R S stars 
located in different portions of the heavens, 
the images of which appear in the fields 
marked with corresponding letters. The ad- 
vantage of this instrument over the ordinary 
comet seeker is that it enables the observer to 
see twice as much of the heavens, and there- 
fore doubles his chances of finding objects; 
that in one hour he can search over as much 
area as he formerly could in two, and conse- 
quently it enables one observer to do the work 
of two. 

The illustration, Fig 1, represents the 
double-eyed comet seeker as it was con- 
structed. Both eye pieces may be used toge- 
ther by a single observer, or by their proper 




BINOCULAR TELESCOPE, WITH MICROSCOPIC OBJECTIVES. 



tion form apparently a single field of view in the tele- 
scope, being visually superimposed upon each other 
the same as the two pictures in a stereoscope, from 
which it will be obvious that when an object presents 
itself we can ascertain which field of view it is in only by 
closing one eye. If a single star, after becoming visible in 
the field, disappears when we close the right 
eye, then we know that we have been see- 
ing it with the . right eye, but if it remain 
visible then it must be in the left-hand field, 
for we continue to see it, and necessarily 
with the unclosed eye; therefore, when a 
strange object presents itself in the field its 
position in the heavens can at once be es- 
tablished by the simple process of closing 
one eye. 

The authority who, in a written report, 
declared that a comet seeker, which had been 
a complete success for years, was impossible 
of construction, is not wholly reliable, though 
occupying a high place in the nation's trust. 
Let us now consider what may possibly be the 
merits of the great binocular telescope upon 
which also he pronounced sentence of extinc- 
tion. The simplicity of its construction is so 
obvious, and the union of its binocular vision 
so remote from complication, that it is hardly 
necessary to discuss its optical qualities, as 
there can occur in such a structure only the 
positive results indicated by its combinations. 
The nature of binocular vision is very little 
understood, because very little considered. It 
is now some years since I urged its claims 
upon a telescope manufacturer who has not 
his superior in the world so far as the practi- 
cal manipulations of an achromatic object 
glass goes. He, however, repudiated the value 
of such combinations, declaring them worth- 
less above the size of an opera glass, assert- 
ing at the same time that when the tubes were 
greater than that length they could not be 
adjusted so as to see a single star, and that 
when directed to a single star such an 
instrument would be sure to see two images 
instead of one; that, added to this defect, it would only 
increase the illumination by one thirteenth. Thus re- 
pelled at every point I was forced to take up the practical 
construction of such telescopes, and found them not 
only easy of adjustment, but really more than twice as 
luminous, for the simple reason that seeing with one eye is 
mutilation, and aman can no more see half as well with one 
eye as he can with two, than he can walk half 
as well with one leg as he can with two, con- 
sequently our entire system of telescopic ob- 
servation up to the present time is mutilation, 
and a time is coming in the future when the 
heavens will render up to binocular vision vast 
resources of knowledge which will be with- 
held from man as long as he persists in squint- 
ing at them with one eye under the lofty im- 
pression that he knows more about the rela- 
tive value of eyes than the Cause that created 
him. 

Certainly two eyes are absolutely necessary 
to the proper appreciation of the form, dis- 
tance and illumination of terrestrial objects, 
and there appears no reason why two eye3 
may not be as profitably employed on celes- 
tial objects. 

We can readily measure the magnifying 
power of a single telescope as compared to 
the unaided eye by keeping both eyes open 
when viewing an object through the instru- 
ment and directly comparing the relative sizes 
of the images seen by each eye, but in the 
case of a binocular telescope this is impossi- 
ble, because we have not a third eye to spare 
to view the object unaided, nor indeed if we 
had would there appear to be the slightest 
difference between the magnifying power of 
two telescopes as compared to that of one 
alone. The difference of illumination and 
amplification can only be made perceptible by 
referring the comparison to impressions pro- 
duced upon the organism which receives them. 
We can make this obvious by adjusting upon 
some object a binocular telescope, view the 
object for a moment with a single eye until 
we have its apparent size and illumination 
determined as near to a positive quantity as 
we can, then suddenly open the eye at the 
other telescope, and as suddenly the image 
will seem to start into increased amplification 
quite as great as double the magnifying 
power would have produced upon the single 
eye'.' But the brilliancy of the image will be 
eight times greater, as any mathematician can 
demonstrate, because increasing the magnify- 
ing power to double the diameter would de- 
crease the intensity of illumination to one 
quarter of its original brilliancy; whereas the 
brilliancy of image, in the case of the bino- 
cnlar, is increased to twice the original quan- 
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tity, and therefore to double its original intensity. It needs 
no farfetched philosophy to prove to ourselves that the 
brilliancy of the binocular telescope is doubly as great as that 
of a single telescope of like aperture and focal length, for we 
know that twice as much light enters two eyes as enters 
one, and is united by the brain in a single 
field. If a doubt could exist upon this 
point we have only to make a tube by 
rolling up a sheet of paper, place its end 
about one eye, so as to shut out all light 
but that which enters the tube, and direct 
our vision toward a plane surface in low 
light, for in low light we will be better 
able to appreciate the difference of illumi- 
nation. The surface brought under ex- 
amination will everywhere appear as an 
even tint except the portion bounded by 
the tube, which will come out as a bright 
spot upon a gray background. Indepen- 
dent of every other proof this fact 
alone demonstrates that two eyes double 
the illumination of all images of external 
objects formed on the retina; again there- 
fore it is proved that the binocular tele- 
scope is doubly as luminous as the single one of like aper- 
ture aud focal length, and as it is well known that space 
penetrating power is invariably proportioned to the bril- 
liancy of illumination produced in the field of view, it fol- 
lows from this one superior quality alone that a binocular 
telescope has double the value of a single one for all pur- 
poses of astronomical research. But since an amplification 
of the image accompanies this increase in brilliancy, we 
must also have the equivalent of an increase, in the magni- 
fying power, of double that of the single instrument, and 
that, too, without increasing the power of the eyepiece, and 
consequently without any diminution of the field of view as 
would result from the use of an eyepiece of higher power. 
As it is a well known fact that all discoveries of celestial 
objects, and all our most accurate micrometric measure- 
ments, have been made with low powers, it follows that the 
binocular instrument combines all the valuable properties of 
the single instrument in more than double its proportions. 

The great refractor in the National Observatory at Wash- 
ington has a clear aperture of twenty-six inches and a focal 
length of thirty-two feet; another arranged for binocular 
vision and placed alongside of it would double the lumi- 
nosity of the field of vision, and therefore have twice its 
space-penetrating power. A single telescope, to have the 
same brilliancy of illumination or light transmitting power, 
would require an objective of thirty-six inches aperture and 
to be of the same focal length. But as it would be impossi- 
ble to correct such a lens to the same degree of excellency 
as that of one of like focal length and less diameter, a like 
degree of perfection of figure could not be obtained; added 
to this, the lens would require to be at least one third thicker, 
and would therefore absorb light in a like proportion. As 
difficulties of this kind increase in proportion to the square 
of the diameter of the objective, it follows that a single 
refracting telescope cannot be made equal in space-penetrat- 
ing power to a binocular refractor having measurements in 
duplicate to that now in the National Observatory, and that 
as it now stands has less than half the space-penetrating 
power which can be given it. This could be done by simply 
adding a duplicate instrument, making it binocular. This, 
however, is not all. A refracting telescope having a light- 
receiving capacity equal to such a binocular would require 
an objective of thirty-six inches in clear aperture, but owing 
to the increasing difficulties of correcting such a lens it 
would be necessary to increase rather than diminish its focal 
length; but if we assume it to be in exact proportion it will 
then require to have a focal length of forty-five and a half 
feet, which at once compels the building of an observatory 
of correspondingly increased proportions, and expenses 
would be double that of the binocular instrument, whilethe 
latter would still remain vastly superior to the former. 
Hence, instead of being, as the preceding report of the 
authority from the Naval Observatory asserts, doubly expen- 
sive, it would not be half the expense of a single instrument 
theoretically its equal, though practically far inferior. The 
nation, therefore, stands to-day with an observatory capable 
of accommodating a telescope of twice the space-penetrat- 
ing power possessed by the one now mounted there, by the 
mere expense of the additional telescope. But the way to 
such obvious and cheap improvement is barred by an author- 
ity capable of committing himself in writing to the posi- 
tive declaration that a telescope already constructed is im- 
possible of construction, closing the door in the face of ob- 
vious progress, through a knowledge of, or a want of knowledge 
of the subject, we leave the reader to judge. 

The great binocular telescope which I propose is capable, 
without additional expense, of adjustments with which one 
eye receives the light direct from the telescope and the other 
by prismatic reflection. 

Whatever may be the nature of the power which created 
animal life, be it sentient or the unfolding of successive 
causes, it would not have been so particular to endow each 
race and »ach individual of each race with two eyes if there 
did not lie behind it some potent reason, for nature never 
wastes her resources any more than she forgives self-mutila- 
tion or any another transgression of her laws. 

It is but a few years ago that a gentleman left with a pro- 
fessional astronomer for examination one of my binoculars 
of thirty inches focal length ; after some time the astrono- 



mer reported that in using the instrument he found he could 
see just as well with one tube as with both, and with one eye 
as with two. In looking farther into the matter it turned 
out that the astronomer had nearly lost the use of one of 
his eyes from the fact that he invariably used the other 
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SECTION OF BINOCULAR COMET SEEKER. 

when observing the heavens through his great telescope, by 
which its companion had become dimmed and mutilated, 
finally unfitting him for the normal binocular vision of 
e very-day life. 
This same character of visual mutilation results from the 




Fig. 3 -SECTION OF REGULATOR. 

use of the one-eyed microscope, and has led to an effort to 
construct that instrument upon the principles of binocular 
vision. But as another law of vision has been transgressed 
in the instrument produced, the effect upon the eyes is yet 
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very unsatisfactory. In every case, however, where mo- 
nocular vision is persevered in, nature will be sure to eater 
her protest by inflicting the common penalty. 

The far-off problems of space, and many of the nearer 
ones, will remain unsolved until a generation arrives upon 
the planet sufficiently in earnest to use 
the resources nature has endowed them 
with, and who will comprehend that self- 
mutilation is not one of the stepping stones 
to wisdom. 

We now introduce the binocular micro- 
scopic telescope, so named because, by the 
mere placing of a lens of peculiar con- 
struction on each tube, it is changed from 
a telescope to a microscope having the 
power of magnifying objects at distances 
very much greater than were before at- 
tainable, thus enabling the observer to 
bring under observation objects situated 
at distances varying from one to ten 
feet. 

As it is mounted on a tripod it can be 
stationed among the grasses and having 
universal motion, insect life can be fol- 
lowed and studied in the domain of their native activity, 
enabling the observer stationed in his easy chair to fill the 
office of war correspondent to the extensive, deadly, and 
desperative battles of ants which so frequently occur in 
summer time. Thus he can watch "the busy bee " as he 
trowels up the walls of his cells, and to superintend the 
operations and habits of insect life generally without dis- 
turbing the subjects or making them even aware that they 
are under observation. It has, however, graver phases to 
the medical profession, the power to bring under micro- 
scopic observation offensive diseases of the skin, while the 
observer is yards away from the point under examination. 
When the lenses are removed which make it a microscope, 
it is transformed into a telescope for ordinary terrestrial or 
astronomical use. 

Pig. 3 presents A, the objective end of the binocular 
microscopic telescope, in its capacity of telescope, the 
lines of its vision being parallel, as shown by the con- 
tinuation into space of the dotted lines, B B. C of the same 
illustration represents two cells containing portions of a lens 
whose original form and relative size is shown by their 
curves having a common connection; they are, therefore, 
oblique achromatic lenses cut from corresponding parts of 
a larger lens whose focus is at D. When the cells, C, are 
placed in position over the object glass of the telescope, as 
shown by the dotted lines there, its lines of vision will then 
be directed to the focus, D, of the lenses, C. Objects occu- 
pying this focus will appear magnified in proportion to the 
power used. The same result can be obtained by using or- 
dinary magnifying lenses in connection with achromatic 
prisms. 

This instrument is not intended to rival, or in any way to 
trench upon the domain of the table microscope, but to meet 
requirements for which the latter is not adapted. The table 
microscope can only examine objects located at very short 
distances from its objective, never greater than four inches, 
while the microscopic telescope will magnify them at the 
distance of ten feet and under. The table microscope is 
pre-eminently fitted for great magnifying power, and though 
the microscopic telescope may have its magnifying power 
increased ad libitum, the work it is designed for makes it 
undesirable to go beyond moderate magnifying powers. In 
examining a battle of ants, for example, it is necessary to 
keep the power sufficiently low to admit a group of the com- 
batants into the field of view. Or, when an insect is found 
among the grasses, in his native jungles, tending to busi- 
ness, very high jriagnifying powers would make it impossi- 
ble to follow his motions, as his apparent speed would be 
increased in the same proportions as his dimensions. If, 
however, the objects be stationary, there is no limit to the 
magnifying power which may be used so long as the illu- 
mination is sufficient. This principal is equally applicable 
to the single form of telescope. 

The binocular microscopic telescope has been presented 
before the New York Microscopic Society, and the inventor 
had the honor to receive from that body its official vote of 
thanks for progress in microscopy, so that, as in the case of 
my double-eyed comet seeker, it is now too late to declare 
its construction to be an impossibility. 

m 1 » 1 m - 

NEW ELECTRIC LAMP. 
We illustrate herewith an electric lamp invented by Mr. 
Alfred G Holcombe, of 31 Park Row, New York city. It 
possesses several points of novelty, and seems to be con- 
structed on correct principles. The light is produced by 
means of an arc, and the regulation of the current is effected 
by an axial magnet having a core which contacts with a 
soft iron disk placed on an arbor carrying a drum on which 
is wound a chain connected with the upper or positive car- 
bon carrier. The lower carbon is carried upward by a 
spring acting continuously, the rate of feeding depending 
on the rate of consumption. 

In the engraving, A, is an iron disk mounted on an arbor 
at the top of the lamp. Upon the same arbor there is a 
drum, B, which supports the carbon by means of a chain, 
D. An axial magnet, C, at the top of the lamp contains a 
soft iron core, S, provided near its upper end with a beveled 
projection, Q, which lightly touches tlie iron disk, A. 
The core, S, is connected with a wire, R, with a lever 
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that is pivoted on the arbor of the disk, A, and is connected 
with a spring, N, which opposes the action of the axial 
magnet, C. 

The chain, D, runs over a sheave, V, to change its direc- 
tion, and is attached to a carbon holder, T, placed between 
parallel vertical guides, P F'. 

The guide, F', is pivoted and provided with a spring, 
which tends to throw its lower end toward the guide, F, and 
thus clamp the carbon, H, lightly between clips, G. 

The lower or negative carbon is forced upward by a 
spring contained in the case, L, and its upward movement 
is checked by the platinum fingers, I, which reach over 
upon the base of the cone formed by the burning away, so 
that the lower carbon is fed upward only as it is consumed. 

The arc is formed at H. The current to operate the lamp 
is taken through binding posts, E E, on opposite sides of 
the lamp. When the lamp is in operation and in its normal 
condition, the beveled nib, Q, of the core, S, of the axial 
magnet adheres to the iron disk, A, holding the carbons the 
proper distance apart to produce an arc suited to the cur- 
rent. Should the current increase, the core, S, is drawn 
downward into the axial magnet, thereby separating the 
carbons increasing the length of the arc. Should the cur- 
rent diminish, the spring, N, acting through the connecting 
lever, raises the core, S,and turns the disk, A, so as to bring 
the carbons nearer together. Should the current cease, the 
disk, A, is entirely released, and the upper carbon, H, de- 
scends of its own gravity until it touches the lower carbon, 
when it is in condition to receive the current and become 
relit. 

The upper carbon may be raised at any time by pulling on 
the chain, X, which is wound upon the arbor of the disk, 

A , in a direction opposite that of the chain, D. The length 
of the arc may be varied by adjusting the spring, N, so as 
to offer more resistance to the action of the axial magnet. 

The lower carbon and carbon holder may be readily re- 
moved from the lamp frame by turning the casing, L, a 
quarter of a revolution. And the spring actuating the car- 
bon carrier may be stopped by pressing the button, K, when 
it is desired to put in a new carbon. 

The lamp seems well calculated to avoid the imperfec- 
tions found in other lamps. It gives a steady, strong light, 
with arc always in the same position. There is no lost me- 
chanical motion, and the regulating mechanism absorbs an 
amount of energy equivalent to but one candle power of the 

current. 

» 1 » 1 m 

Why tbe Needle Points Northerly. 

A San Francisco gentleman lately wrote to the Superin- 
tendent of the U. S. Coast Survey, Professor C. T. Patter- 
son, asking the reason why the magnetic needle points to 
the north. In reply Professor Patterson wrote as follows, 
and possibly many more than the original inquirer may be 
glad to read his simple statement of the facts of the case. 

Tbe reason why the ne die points in the northerly direc- 
tion is that the earth in itself is a magnet, attracting the 
magnetic needle as the ordinary magnets do; and the earth 
is a magnet as the result of certain cosmical facts, much 
affected by the action of the sun. These laws have periodi- 
cities, all of which have not as yet been determined. 

The inherent and ultimate reason of the existence of any 
fact in nature, as gravity, light, heat, etc., is not known 
further than that it is in harmony with all facts in nature; 
even an earthquake is in perfect harmony with, and the di- 
rect resultant of, the action of forces acting under general 
laws. 

A condensed explanation in regard to the needle pointing 
to the northward and southward is as follows: The magnetic 
poles of the earth do not coincide with the geographical 
poles. The axis of rotation makes an angle of about 23° 
with a line joining the former. 

The northern magnetic pole is at present near the Arctic 
circle on the meridian of Omaha. Hence the needle does 
not everywhere point to the astronomical north, and is con- 
stantly variable within certain limits. At San Francisco it 
points about 17° to the east of north, and at Calais, Maine, 
as much to the west. 

At the northern magnetic pole a balanced needle points 
with its north end downwards in a plumb line; at San Fran- 
cisco it dips about 63°, and at the southern magnetic pole the 
south end points directly down. 

The action of the earth upon a magnetic needle at its sur- 
face is of about the same force as that of a hard steel mag- 
net, 40 inches long, strongly magnetized, at a distance of 
one foot. 

The foregoing is the accepted explanation of the fact that 
the needle points to the northward and southward. Of 
course no ultimate reason can be given for this natural fact 
any more than for any other observed fact in nature. 
—- »m» 

Cotton Planter^ Association. 

The annual meeting of the Mississippi Valley Cotton Plant- 
ers' Association was held in New Orleans, May 18. The at- 
tendance was large. Resolutions were passed indorsing the 
Mississippi River Commission ; claiming a right to representa- 
tion in the National and Stale Cotton Exchanges; condemn- 
ing the sale of cotton seed ; approving the barge-line system 
of river transportation ; and condemning speculations in cot 
ton futures by cotton factors. The officers elected for the 
ensuing year are: Presideut, F. C. Morehead; Vice-Presi- 
dents, J. W. Vicks, Mississippi ; H. R. Lucas, Louisiana ; J. 

B. Killebrew, Tennessee; S. B. Cockrill, Arkansas; and Dr. 
J. B. Taylor, Alabama. 



NEW STYLE OF MOULDING. 
The annexed engraving represents a new style of carved 
moulding recently patented by Mr. H. D. Benjamin, of De 
Ruyter, N. Y The moulding, although quite simple, is 
very ornamental, and may be applied to doors, windows, 
cabinets, bookcases, and many articles of furniture. It 
forms an elegant corner for secretaries, and may be modi- 




BENJAMIN'S IMPROVED MOULDING. 

fled to adapt it to a great variety of uses. A ceiling cornice 
made of this style of moulding gives a finished appearance 
to the ceiling and walls. This invention relates more to the 
method of carving or ornamentation than to the particular 
shape of the moulding, and the carving may be varied to 
adapt it to different forms of moulding. 

Further particulars may be obtained by addressing the in- 
ventor as above. 

— ■»<■>»■ ■ 

THE STEAM ENGINE INDICATOR. 

The steam engine indicator is designed to register auto- 
matically upon paper the pressure of steam in the cylinder 
at every point of the piston's stroke. The form of the 
diagram thus drawn by it affords information of a variety 
of facts not otherwise readily obtained. It is now gen- 
erally conceded that the indicator is an invaluable ap- 
pendage to the steam engine, and when properly applied and 
understood, cannot be too highly estimated. The efficiency 
and economy of every engine made or sold ought to be 
proved by the indicator diagram. In fact, no_ builders of 




CROSBY'S STEAM ENGINE INDICATOR. 

first class engines now consider their canvass complete 
without showing a facsimile of the diagram of their engine. 

Our engraving represents a Crosby indicator, which is pro- 
bably the most perfect instrument of its class yet devised. 
The principle and action of indicators are so simple, and to 
most practical engineers now so well understood, that it will 
only be necessary to give the accompanying cut and descrip- 
tion of the parts of this instrument to readily appreciate the 
advantages accruing from its use. 

A is a case or jacket inclosing a cylinder, into which a 
piston is nicely fitted to move without friction ; to the upper 
side of this piston is attached a steel helical spring, tbe upper 
end of which is fastened to the cap or headof the cylinder; to 
theupperend of the piston rod, B, is directly jointed the short 
lever, C D, whose short end is jointed to the head of a vibrat 
ing standard at D, and its long end is jointed to the long lever, 
E F, at the point, C. The long arm of the lever, E F, is jointed 



at its outer extremity to a second vibrating standard at E, and 
to the other extremity is attached the pencil, F. To the case, 
A, is permanently attached the horizontal plate, G, at one 
end of which is jointed a corresponding plate, H, situated 
above the former and carrying the revolving drum, covered 
by the paper cylinder, I. To this drum is attached a cord, 
wound around a groove at its base and carried by the guide 
wheel, K, between the two extra guide wheels, L and M; the 
guide wheels, L and M, are attached to the arm, N, which 
swivels around a point in line with the . axis of guide wheel, 
K, and is held in its proper position by the thumb nut, O. 
The drum carrying the paper cylinder, I, is rotated in one 
direction by tbe tension on the cord, and in the reverse di- 
rection by the reaction of a spring inclosed therein; the ten- 
sion iipon this spring may be adjusted to suit by the thumb 
nut at the open end of the drum. The plate, H, carrying the 
drum and paper cylinder, is held away from the pencil, F, 
by a spring situated betweenthe plates, H and G, directly in 
line with the axis of the drum, until the operator desires to 
take a diagram. By pressing upon the handle, P, the paper 
cylinder is moved forward and the pencil comes in contact 
with the paper. Immediately upon removing this pressure 
the paper cylinder automatically assumes its former position. 
Two adjustable stops determine the amount of this motion 
and regulate the force with which the pencil presses upon 
the paper, a hair line being attainable without friction. The 
bushing which carries the pencil is bored to receive a 
graphite or metallic wire, and is supplied with means for 
holding it in any position desired. The piston rod is bored 
at each end almost half its length, leaving a thin partition 
or stop in the center; the upper chamber is used as a reser- 
voir for a lubricant, and is provided with pin holes close to 
the partition to allow the oil to flow out and down, and so 
lubricate the rod and piston ; the lower chamber allows the 
steam to enter and warm the lubricant, causing it to assume 
a more limpid form and flow freely in cold weather. The 
piston rod is thus made lighter without weakening it ma- 
terially. 

The pencil in this indicator is situated close to the piston 
rod, instead of projecting several inches to one side, as in 
other instruments of this class, and the paper is moved up 
to the pencil, instead of moving the pencil up to the paper, 
as heretofore. The parallel motion is new and perfectly 
true. There is a hot air chamber or jacket around the steam 
cylinder instead of steam chamber. 

It is claimed that this indicator is free from some very ob- 
jectionable features prominent in other makes. Friction al- 
ways causes errors in registration, but at the same time it ad- 
mits of drawing the diagram even and smooth, and deceives 
the operator into the belief that he has got a good diagram, 
while the reverse is true. 

The manufacturers of the Crosby indicator have aimed by 
all possible means to avoid friction. The motion of the 
pencil in this indicator is always a uniform multiplication of 
the piston motion. The weight of reciprocating parts is re- 
duced to the minimum, and the parts which require constant 
lubrication, such as the cylinder, piston, and rod, are auto- 
matically oiled. 

This instrument is more easily operated than indicators in 
which it is necessary to be to some extent an expert, with a 
delicate sense of touch to determine just the proper force to 
employ in moving the pencil against the paper so as not to 
tear it or cause undue friction. In this indicator all this is 
pre-arranged so accurately that it is said a child can operate 
two indicators — one at each end of the engine cylinders — 
simultaneously, without difficulty, and obtain hair lines 
without friction. When properly adjusted, connected, and 
operated, diagrams made by this instrument may be im- 
plicitly relied upon. For further information address the 
Crosby Steam Valve and Gauge Co., corner Milk and 
Batterymarch Streets, Boston, Mass. 



Novel Use for Empty Cans. 

The works of the Duquesne Smelting Company — a Pitts- 
burg enterprise — are located at the mouth of Sacramento 
Gulch, near Leadville, Col. A few weeks ago Superintendent 
Tate ran short of ore suitable for "flux,'' and was saved a 
great deal of worry by the proximity of an immense deposit 
of empty tin cans. Canned fruit, meat, and vegetables, it 
should be stated, are tbe mainstay of Colorado cooks. The 
back yards and waste places about Leadville are covered with 
millions of empty cans of every form and size. Superinten- 
dent Tate ordered a squad of Chinamen ami two big char- 
coal wagons to the can pile, and soon had his smelter running 
on ore and tin cans. The latter supplied the needed ele- 
ments, and the Duquesne will not run out of "flux" while 
there is an empty can in Leadville. 



Patent Office Items. 

Mr. Edison has just obtained a new patent for improve- 
ments on his original phonograph, by which the machine is 
made to speak to better advantage than ever before 

A machine for making pies has lately been patented. This, 
taken in connection with the patent substitute for eggs, will 
be good news for boardinghouse keepers. 

After a long contest with many other claimants, Mr. Emil 
Holtzmann, of Germany, has received a U. S. patent for the 
copying process now so extensively used, by which many 
copies of letters are taken from a sheet of soft glue. The 
patent is dated May 18, 1880, No. 227,629. It was patented 
in Germany in 1878. 



© 1880 SCIENTIFIC AMERICAN, INC 



June 12, 1880.] 



gtuutifu %mxum. 



373 



tosmwon&mt. 



Fungi on Glass. 

To the Editor of the Scientific American : 

In the last Scientific American I saw an account of 
" Household Fungi," said to be found on glass, exhibited at 
the Microscopical Club of Buffalo. As I have made glass a 
subject of study for about twenty years, and entered a glass 
store as a boy forty years ago, I am desirous to know more 
about the glass referred to. I never saw or heard of any 
" fungus " on glass, but I have often seen what we call rust 
or stain on the surface, and that is, I think, what was ob- 
served. It is an efflorescence upon the surface occasioned 
by an excess of soda or potash in the composition of the 
glass. It can be removed from the surface by the skillful 
use of hydrofluoric acid. 

The reason why similar appearances were found on glass 
in other places is that it was probably of the same kind, 
having an excess of. uncombined alkali, which, having an 
affinity for moisture, effloresces and forms a coating, which 
can only be removed by acid. If it were indeed a "fungus," 
I think it could be easily removed by soap and water. That 
it could not be thus removed proves conclusively to me that 
it was the ordinary rust or stain, which so frequently 
troubles the glassmakers. If it be rust, it is no new phe- 
nomenon, but one which is noticed on all the old Greek and 
Roman glass exhumed from the ruins of old cities, whose 
iridescence charms us in the museums of Europe and 
America; and this same rust has often been removed from 
the windows on which it has appeared in public and private 
buildings, by workmen in my own employ, by the skillful 
use of acid. This stain, in some cases, presents such pecu- 
liar shapes and. colors, that it has given rise to all of the 
ridiculous stories of portraits of deceased friends impressed 
upon window panes by the action of lightning. 

Boston, May 18, 1880. Thomas Gaffield. 

[Prof. J. W. Ward, to whom Mr. Gaffield lately wrote, 
substantially as above, informs us that, in view of Mr. G.'s 
suggestions, he has re-examined his patches of fungi, and 
is satisfied of their vegetable and superficial nature. But 
the statement in regard to their removal he thinks is a little 
too strong. They do in fact defy the action of soap and 
water; but rubbing with a pine stick and subsequent polish- 
ing with a cloth will, says Prof. Ward, remove them com- 
pletely and leave no trace behind. Prof. W thinks that the 
rust mentioned by Mr. Gaffield is not very often seen except 
by close observers like himself. — Eds. Sci. Amer.] 
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Fungi on Glass. 
To the Editor of the Scientific American : 

In the paragraph on page 320 of your journal for May 22, 
1880, making mention of my note on a curious fungus dis- 
covered on some picture-covering glasses hanging on the 
wall of my house, there is a little inaccuracy, which, of 
course, is not chargeable to you, but to the reporter who col- 
lected the item for his journal. 1 exhibited the fungus, 
which covers several similar glasses in my sitting room, as 
a curious production; and after making some remarks on its 
peculiar characters, said further that I had noticed another 
but different looking fungoid growth occurring in somewhat 
similar spots scattered over the glass in the windows of the 
Grosvenor Library. Prof. Kellicott stated he had seen what 
might be the same thing on the windows of the Central School 
and City Hall. 

My suggestion in relation to these growths, that is, such as 
were discovered on the windows of these public places, was 
that they might be due to human exhalations or confined 
breath; that those found on the glasses in my own house, 
which were quite different in form, had such an origin, I par- 
ticularly stated, I did not feel satisfied, though it might be 
possible. I am not prepared to name either of these fungoids. 
That" found on the windows of the library is small, yellowish- 
gray in color, densely arachnoid, with a distinct annular 
boundary, and variable in size. The one in the dwelling 
room belongs to the group of white rusts, Perisporiacei, 
something like an Erysiphe, but still more regularly defined, 
and without a nodular center. It is radial, dichotomously 
branching, white, circular in outline, the dichotomous ter- 
minations of the branchlets free, the whole flatly adherent 
to the glass, the surface of which it almost entirely covers 
with its thread-like disks. 

Jas. W. Ward. 

Buffalo, May, 18S0. 



Seeing by Electricity. 

To the Editor of the Scientific American : 

Your article on "Seeing by Electricity " contained in the 
Scientific of June 5, page 335, will prove of interest to 
many. Early in the fall of 1877, the principles and even 
the apparatus for rendering visible objects at a distance 
through a single telegraphic wire were described at No. 21 
Cortlandt Street, in this city, to James G. Smith, Esq., 
formerly superintendent of the Atlantic and Pacific Telegraph 
Company, and now of the Continental Telegraph Company, 
I believe, and to Messrs. Shaw & Baldwin, telegraph con- 
structors, also, I believe, now connected with the Conti- 
nental. At that time I was engaged in perfecting an auto- 
graphic telegraph by which maps and pictures were daily 
transmitted by telegraph over a single wire. 

The recent announcements of this discovery in three dif- 
ferent directions, each undoubtedly independent of my own 



experiments, show how the same idea often occurs in sepa- 
rate minds. There is no likelihood of any plan of this kind 
ever being reduced to practice, for some of the difficulties 
in the way of all of the plans are insuperable, as will be ap- 
parent from the following reasons: 

1. The action of light upon selenium in changing its elec- 
tric conductivity is slow; although new discoveries may 
remedy this feature. 

2. To convey with any accuracy an image, one even so 
small as to be projected upon a square inch of surface (I am 
speaking now of the apparatus you describe), would neces- 
sitate that this surface should be composed of at least 
10,000 insulated selenium paints, connected with as many 
insulated wires leading to the receiving instrument; for the 
variation of the one-hundredth of an inch either way will 
" throw a line out of joint." 

3. The most delicate apparatus would not indicate a 
change in resistance by the projection of light upon merely 
a selenium point. 

4. Isochronism is unattainable, as required. The method 
I proposed involved the isochronous movement of the sepa- 
rate instruments. The transmitter consisted of a coil of fine 
selenium wire in a darkened case, having a diameter of say 
three inches. Light from the image to be transmitted was 
to be let into the chamber and upon the selenium coil by a 
fine tube which, starting at the periphery of the circle, 
would draw concentric imaginary spiral lines until reach- 
ing the center of the circle. Thus light emitted or reflected 
from the image to be transmitted would affect the selenium 
just in proportion to the brightness of the image at the dif- 
ferent points within the compass of the circle traversed by 
the imaginary lines drawn by the opening in the tube. The 
speed of motion of the tube was to be such that in describ- 
ing all the spiral lines from the periphery to the center of 
the circle, the impression made upon the retina while at the 
periphery of the circle would not have ceased until the light 
ray should have reached the center of the circle. 

The receiver consisted of a darkened tube, having an in- 
side diameter of three inches (corresponding to the transmit- 
ting circle), with its sides and bottom absolutely black. In 
this tube, describing imaginary lines just as the tube in the 
transmitter, was a blackened index carrying two fine insu- 
lated platinum points very close together connected with the 
secondary wire of a peculiar induction coil, the primary 
wire of which constituted a part of the main wire leading 
to the transmitter. 

The transmitting ray of light and the invisible index in 
the darkened receiving tube were to start at the periphery 
and describe their spiral motions in exact unison until the 
center should be reached , and the speed being sufficiently 
great it is obvious that as the first spark between the receiv- 
ing platinum points would not have ceased to affect the re- 
tina until the last spark, with the index at center, would 
have been produced, an exact image of the object before the 
transmitter would be reproduced before the eye of the ob- 
server placed at the darkened chamber of the receiver. 

But the trouble is to make the selenium sufficiently ac- 
tive, and to get the isochronous motion. Perhaps some of 
your readers may like to try their hands at rapid synchron- 
ism. W. E. Sawyer. 

New York, June, 1880. 



A NEW MOTOB. 

One of the great wants of the day is a motor for small ma- 
chinery, which shall avoid the danger and inconvenience of 
steam. This is accomplished in the Tom Thumb caloric en- 
gine, recently patented, which makes use of the expansive 
force of heated air alone. lis success is based on employing 




THE TOM THUMB CALOBIC ENGINE. 

a comparatively low temperature — 250° to 300° Fah. — pro- 
ducing a pressure of four to five pounds per square inch, 
and operating on a broad diaphragm piston of relatively short 
stroke. The piston is formed of two circular metallic disks, 
having between them a flexible diaphragm composed of a 
layer of vulcanized gum elastic sheet, and over this externally 



a layer of canvas, which protects the gum and prevents it from 
yielding to pressure. A clamp ring attaches this diaphragm 
air-tight to the rim of a dish-shaped vessel, so as to allow of 
a motion in the piston to the extent of about one-third its 
diameter. This is the working cylinder, from which, it may 
be observed, the boring and fitting, as well as friction inci- 
dent to the ordinary arrangement, are quite eliminated. The 
piston box forms the upper member of the machine, the con- 
nection of piston and crank being apparent in the engine. 
The central part, the heater, is a tight metallic box, the in- 
terior heating surface of which is greatly increased by nume- 
rous thin plates or ribs cast in connection with the bottom 
and rising almost to the top nearly the whole length. The 
heat being applied to the bottom of the box, the lower edges 
of these ribs are virtually in the fire, and thus the whole are 
readily kept at a suitable temperature. 

At the bottom is another piston box similar to the 
first, but larger, and having its piston below, with a valve 
iu it opening inwards. This is the air pump, and it is con- 
nected with one end of the heater by a pipe which has an 
automatic valve at the lower end, opening upwards. As 
this piston descends it fills the box with air, which in ascend- 
ing is forced into the heater, and the valve in the pipe pre- 
vents its return. The other end of the heater is connected 
with the upper piston box or motor by a pipe always open, 
the two thus forming one chamber. 

The operation of the machine is thus: The heater being 
filled with expanding air, the motor piston is forced upward, 
and just before it reaches the highest point a tappet on one 
of the cross head guides raises a lever, pivoted on the outer 
frame, which lever in rising forces open a valve in the bot- 
tom of the motor box, opening a communication with the 
outer air, and consequently the pressure subsides, allowing 
the piston to descend. Soon after the main crank passes the 
top center two long cranks on the ends of the shaft, con- 
nected with the crosshead of the lower piston by slotted rods, 
suddenly collapse the air pump, blowing out the hot air from 
the heater and motor box through the now open valve in the 
bottom of the latter, and supplying its place with fresh cold 
air. The motor piston now descending presses and closes 
the latter valve, and the fresh air is confined between it and 
the valve below the heater, to be at once expanded for 
another stroke. The action of the air pump not being 
against any pressure, little power is consumed in it. Like 
other caloric engines, it is single acting, and the pulley serves 
also for a flywheel. The internal capacities of the air pump 
and heater are equal, and about three times that of the motor 
vessel. This is important in order to obtain sufficient pres- 
sure at a temperature so low as not to injure the motor dia- 
phragm — the gum being vulcanized to bear about 300° Fah. 
The simplicity and chapness of construction of this machine 
will recommend itforagreatvarietyof purposes. An engine 
suitable to propel a sewing machine is about twenty five 
inches high by thirteen wide, and heated by an oil or gas. 
stove. An engine forty-five inches high is a quarter horse 
power, while the full horse power is six feet high by three 
feet wide. 

For further information address J. Jenkins, No. 3 South 
Tenth street, Philadelphia, Pa. 

* i • > *• 

MISCELLANEOUS INVENTIONS. 

Mr. Francis Law, Sr., of East Orange (Bloomfleld P. O), 
N. J., has patented an improved hat-flanging machine, so 
constructed that the sand weights can be conveniently raised 
and lowered upon the flanges to press the brims of hats. 
The invention consists in constructing a hat flanging ma- 
chine of a frame having table and bench, a suspended sand 
weight, a carriage and track for carrying the sand weight, 
uprights, and a treadle for raising and lowering the sand 
weight. 

An improved breech-loading firearm has been patented by 
Mr. George H. Fay, of Morrison, 111. This invention relates 
to improvements in firearms composed of a number of fixed 
barrels, and to the mode of firing the arm; and the ob- 
ject of the invention is to give a wider range to the arm, and 
thus increase its effectiveness; also to arrange the firing de- 
vices so that all of the barrels may be fired simultaneously, 
or singly. 

Mr. James O Hands, of Louisville, Ky., has patented a 
novel device for automatically delivering coins for the pur- 
pose of facilitating the ready making of change. The inven- 
tion consists of a box or case containing a number of 
receptacles for holding coins of different sizes, of automatic 
devices for delivering the coins and sounding an alaim as 
each coin is delivered, or as the drawer is opened, and of 
novel devices for locking the drawer and the delivery slides. 

Mr. Samuel M. Kohr, of Omaha, Neb., has patented a new 
butter package for transportation and handling butter con- 
veniently. The invention consists of a pail containing a 
series of crates, formed of a number of cups for receiving 
the rolls of butter, mounted above each other upon a central 
rod in the pail. 

Mr. Peter W. Nelson, of Moline, 111., has patented a de- 
vice of especial convenience to shopkeepers, whereby bar- 
rels of groceries or other articles may be supported and 
readily swung in and-=6ut under the shop counter. The in- 
vention consists of a vertical bar having at each end a lat- 
erally extending hook or clasp, the upper hook or clasp be- 
ing vertically adjustable, said bar beingpivoted above in the 
under side of the counter, near jts edge,- and below in the 
floor, so that it can be turned outward to receive a barrel be- 
tween its hooks or clasps and be swung around to carry the 
barrel under the counter. 
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A USEFUL STEAM BOILER APPLIANCE. 

Aside from defects in the construction of boilers, undoubt- 
edly the greatest source of expense and danger is the accu- 
mulation of sediment and incrustation on the heating sur- 
faces; and while special preparations in some instances pre- 
vent the accumulation of scale, the use of such preparations 
is, to say the least, inconvenient, and, as a rule, they make 
the water in a boiler to all 
appearance dirtier than it 
could be made by natural 
causes. 

Our engraving illustrates a 
device which obviates the dif- 
ficulties arising from the use 
of bad water, by precipitating 
the mineral salts and other 
impurities in the feed water 
before it joins the body of the 
water in the boiler. This im- 
portant result is secured by 
allowing the water to enter 
the boiler through the steam 
Space in a thin sheet or spray, 
which is instantly heated to 
the boiling point, precipitat- 
ing the impurities before 
it reaches the surface of the 
Water contained by the boiler. 
The precipitate goes immedi- 
ately to the bottom of the boil- 
er, whence it is removed by 
btowingouttwo or three times 
daily. This is a new departure 

in steam engineering, and it is looked upon with some sus- 
picion on the part of steam engineers who have never inves- 
tigated the subject, but actual experiment has proved that 
nn more loss is experienced in introducing feed water in this 
tray than any other, while the advantages attending this 
imHhod are very great. 

The device by which water is introduced into the boiler is 
clearly represented in the engraving, Fig. 1 representing the 
peculiar nozzle for spreading the water injected into the 
boiler; Fig. 2 shows the application of the device to a loco- 
motive boiler, and Figs. 3 and 4 are respectively longitudi- 
nal and transverse sections of a cylindrical boiler provided 
with the anti-incrustator. 

The water distributer consists of a conical plate, A, sus- 
pended beneath the flaring end, B, of ths pipe, C, by three 
bolts, which may be adjusted so as to vary the distance be 
tween the plate, A, and the flaring pipe end, B, and thus 
regulate the amount of water entering the boiler. The in- 
ventor prefers to arrange two water distributers as shown 
in Fig. 3, the two pipes, C, being connected with a T whose 
shank projects through the boiler shell and connects with the 
feed pipe, D. 

With this device, either hot or cold feed water may be 
used. Among the man}' important advantages arising from 
the use of this improvement, the most prominent are, the 
entire prevention of scale, the absence of foaming or prim- 
ing, and the obviation of that class of injuries to boilers 
resulting from the contact of cool feed water with hot iron 
surfaces. 

Further information concerning this useful invention may 
be obtained by addressing the patentee, Mr. Wm. More- 
house, 147 Mariner street, Buffalo, N. Y. 



place by wires, B, looped over nails driven into the sides of 
the joists or studs. The contiguous ends of the laths are 
separated a short distance, and the intervening space is filled 
with plaster, making a smooth joint and at the same time 
fastening the laths by enveloping the wire core which is 
allowed to project beyond the end of the lath. As soon as 
the laths have been thus applied and fastened the white 
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NEW CEILING AND WALL. 

The ordinary method of lathing and plastering the ceilings 
and interior walls of buildings consists in nailing wooden 
laths to the joists or studs, then applying two separate coats 
of mortar ; and, lastly, a white 
coat or "finish," composed 
of slaked lime and plaster of 
Paris, the latter being put in 
to give strength and solidity 
to the work. This method is 
objectionable on account of 
the time required for each 
coat to become dry before the 
succeeding one can be applied, 
and the mortar is liable to 
crack and become detached ; 
and the inflammable charac- 
ter of the lath is another ob- 
jection to this method. 

Our engraving shows a 
novel lath recently patented 
by Mr. Walter J. Garvey, of 
407 Chestnut street, St. Louis, 
Mo. This lath consists of a 
bar of plaster of Paris cast in 
a mauld around a stiffening 
and strengthening wire. The 
edgesaretongued and grooved 
so that the entire series of 
laths may be locked together. 
These laths are made in 
lengths of 12, 16, 32, or 48 
inches, as. may be required. 
In width they may vary be- 
tween 1% and 2 inches. 

Referring to the engraving, 
the laths, A, are secured in 



MOREHOUSE'S ANTI-INCRUSTATOR. 

plaster coat or finish may be at once put on, when the work 
is complete. 

This style of wall and ceiling may be made much quicker 
than by the ordinary methods, thereby saving three fourths 
of the time required to finish the walls of a house, and 
when done it is harder and more durable than ordinary lath 




LEHOINE'S HILL PICE. 



and plaster walls and ceilings, besides being entirely fire- 
proof. 

The inventor informs us that this wall will not crack, as 
its peculiar construction admits of considerable change in 
the frame of a building without affecting the walls. 

The lath may be manufactured where it is used, or it may 
be readily shipped to any point where needed. 



ENGINEERING INVENTIONS. 
Messrs. Gustav Ripp and John Mueller, of Jersey City, 
N. J., have patented a new and improved automatic appa- 
ratus which will shut off the motive element from the en- 
gine in case the belts or machinery break or become dis- 
ordered. 
Mr. John H. Gable, of Shamokin, Pa., has patented an 
improved pipe cleaner for 
cleaning deposits of sediment 
from the inner surfaces of 
the column or pump pipes of 
mine shafts and slopes, and 
for cleaning out other pipes. 
The invention consists of a 
pipe cleaner formed of a cy- 
linder or frame provided 
with cutters to loosen the se- 
diment, wheels to crush and 
pulverize the sediment, and a 
brush to sweep the inner sur- 
face of the pipe. 

Mr Orlo H. Drinkwater, 
of Cedar Point, Kan., has 
invented a car coupling which 
consists mainly of a draw bar 
having a hook or shoulder 
and a linkjor clasp, which is 
pivoted and adapted to re- 
ceive and lock with the shoul- 
der or hook of a draw bar 
attached to the opposite car. 
The links or hinged clasps 
are held engaged with the 
respective draw bars by means of a spring or other suitable 
devices, and may be opened to allow uncoupling by means 
of rods, levers, or other means. The hinged loop or clasp 
is held open by a spring catch until the latter is acted on 
automatically, thus causing it to release the clasp. 

m i ■ i m ■ 

IMPROVED HILL PICK. 
The annexed engraving represents an improved mill pick 
patented by Mr. Edgar F. Lemoine, of Emmerton, Va. The 
novel feature of this pick is the employment of a thin blade 
tempered throughout its entire length, and capable of being 
entirely used up without forging or retempering. The in- 
vention consists in a pair of serrated clamping jaws, which 
receive the thin picking blades, the latter being provided on 
their inner ends with two or three ratchet teeth for engaging 
the serrations of the clamping jaws. The outer jaw is per- 
forated with a screw threaded hole for receiving the threaded 
portion of the handle ; the inner jaw has a plain hole through 
it fitting the plain portion of the handle. By turning 
the handle, by means of a lever or wrench, the jaws are 
brought firmly down upon the picking blades, which are as 
efficient as if they were an integral part of the jaws, having 
the advantage of being adjustable as they become worn. 

The inventor proposes, in some instances, to put ratchet 
teeth only on one side of the blade, when two blades may be 
placed in each jaw. 

The jaws may be conveniently used to hold the blades 
while grinding. This improved pick seems to possess many 
advantages over the ordinary form, it is easily kept in order, 
and is much cheaper, if the expense and trouble of sharpen- 
ing and retempering are considered. 




GARVEY'S LATHING AND PLASTERING, 



Railways and Population. 

A table constructed by Prof. Stiirmer, of Bromberg, shows 
the length of railway in several of the chief countries of the 
world and its proportion to the population. In Europe, on 
the average, there are 49 kilometers of railway to every 

10,000 inhabitants. Greece 
has the least proportion to the 
population, having only 08 
kilometer to every 10,000 of 
the population. Next comes 
Turkey, with 16; Portugal, 
2 3, Roumauia, 2 4; Russia, 
2 '8; Italy, 2 9; and so upward 
in the scale, France having 
6-3; Germany, 71 ; Great 
Britain, 8"1 ; and Sweden 
heading the list with 10 8, 
though its total mileage is 
not a fifth of that of Great 
Britain. In Asia it appears 
that only 16 kilometer is 
averaged to every 10,000 in- 
habitants; and in Africa the 
proportion is only 17. In 
the United States the pro- 
portion is heavy — 32 9 to 
every 10,000 of the people; 
while the whole of America 
has the average of 17 - 2, and 
in Australia the proportion is 
already 10 6. The thinly- 
peopled countries, the Pott 
Mall Gazette remarks, neces- 
sarily come to the front in 
this instance; but the table is 
of some interest as showing 
the effect of a large or small 
length of line in effecting 
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comparisons of this nature, and also in indicating the 
comparative density of population to that of the facilities 
for its conveyance by rail. 



THE CBINOIDS OF CRAWFORDSVILLE. 

BY H. 0. HOTBT. 

The rocks of Indiana are generally hidden by heavy drift 
and lacustral deposits. Their nature and contents are ascer 
tained by the exposure of strata along the line of streams, 
and more recently by quarries, mines, and other artificial 
excavations. Of the latter there were few in those early 
days when Prof. E. O. Hovey — for whom, in behalf of sci- 
ence as well as from filial regard, a place is claimed among 
the pioneer geologists of the West — began to explore the 
resources of that region. The extensive cabinet of Wabash 
College is a memorial of his diligence ; but those who admire 
its specimens can hardly realize the weary rambles on foot 
and hazardous voyages by raft or canoe by means of which 
many of them were secured. 

Here and there, along Sugar Creek, as it cuts its way 
through the woodlands and wheat fields of Montgomery 
county, my father discovered, as early as 1836, banks made 
up of rings and stems mingled with shells and geodes. 
Public attention was first called to these singular deposits 
in Owen's preliminary geological report (1838), on account of 
their economic value as material for the manufacture of 
lime. He merely says: " Four miles below Crawfordsville, 
at the mouth of Aufield's Creek, a stratum, some four to 
eight feet thick, of encrinital limestone is exposed." The 
next notice taken of the locality is in Lawrence's manual of 
the "Geological Formations of the Western States" (Bos- 
ton, 1843), in which he speaks of it as exceedingly rich in 
encrinites. " Here," he says, " the finest specimens in the 
country are obtained, both on account of their size and 
beauty." I doubt if either of these gentlemen did more 
than make a flying visit to those crinoid banks, or saw any- 
thing better than the rings and stems referred to above. 

Organic remains, such as those now described, both inte- 
rested and puzzled scientific men long before their true 
nature was discovered. Three hundred years ago curiosity- 
hunters in Europe found pebbles impressed with star-shaped 
figures, and called them " trochites." At first,they were 
regarded with mysterious awe; and it was doubted whether 
they were crystals, petrefactions, or elfin charms. Certain 
flower-like impressions were afterward found on the rocks, 
which were called " encrinites," or stone lilies. The long 
stems and feathery corona of these mimic blossoms deceived 
even the great botanist, Linnaeus, who did not detect their 
animal nature. In A. D. 1755, a " marine palm " was found 
near the island of Martinique, which w;is described as such 
in the tenth edition of " Systema Naturee," under the name 
of the Pentacrinus asterias. This is now regarded as the 
typical crinoid. 

Cuvier saw the truth that had escaped others, namely, 
that the Pentacrinus, instead of being a plant, was an ani- 
mal, "a star fish with a stem;" and that the encrinite was its 
fossil representative, of which the trochites were 
only fragments. At a still later day the name " cri- 
noidea " was given, by J. S. Miller, to include the 
entire order. In common parlance at the West the 
term encrinites has been given to the fragmentary 
stems, while that of crinoid has been reserved for 
the flower-like head growing at the upper end of the 
stem. For reasons that will appear moie fully in 
the course of this article, we know that, where the 
former are most abundant the latter are rare , and 
indeed they are now sought in an entirely different 
stratum. 

In the summer of 1842, a New York collector 
advertised for encrinites, offering to pay $5 a bushel 
for them on delivery. What a chance for a boy 
nine years old to earn pocket money! I forwarded 
a bushel of the stems at once, and told him he could 
have more at the same rate; but he sent word that 
the market was supplied! While filling this order I 
picked up a pebble wholly unlike anything pre- 
viously found in the region, and prudently retained 
it for my juvenile cabinet. It was covered with 
warty protuberances, and hence was identified by 
the rustics as a " petrified toad," by the same pro- 
cess of guesswork that led them to describe the 
stems as petrified snakes, and the rings as Indian 
beads. But my specimen was really a weather-beaten 
Aclinocrinus, and was probably the first true crinoid 
ever found in the Crawfordsville banks, whence 
thousands have since gone to adorn public and pri- 
vate cabinets in this country and in Europe. The 
locality where it was obtained is now called Corey's 
Bluff, and is about six miles above the spot men- 
tioned by Owen. Other crinoid banks were also explored — 
at Remley's Ford, Island Ford, Indian Ford, and on Walnut 
Fork, Black Creek, and other tributaries of Sugar Creek. 
By diligent search, additional crinoids were found, and of 
greatly diversified peculiarities. They are referable to what 
is now known as the Keokuk group, forming part of the 
broad belt of sub-carboniferous rocks that sweeps entirely 
through the State from the Ohio River to Lake Michigan. 
To the early geologists, however, who cautiously felt their 
way along the path of science, it was simply known as 
" Formation No. 3," and its fossils likewise were for the 
most part merely numbered, except in cases where well 
ascertained distinctions warranted an attempt at classifica- 
tion by names. My father published several articles bring- 



ing the crinoid banks of Indiana to the notice of the scien- 
tific world; but he left the task of describing new genera 
and species to those whom he regarded as more experienced 
palaeontologists. 

As recently as 1848, the only books in existence devoted 
exclusively to the subject of crinoids were the monographs 
of Miller and Austin, treating wholly of those that had been 
found in Europe. Numerous papers on the subject had 
appeared, however, some of them dating back to the last 
century; but these were scattered through various scientific 
works with which Indiana libraries were at that time scant- 
ily supplied. New contributions to crinoidal literature have 
been made since then in profusion, especially in connection 
with the elegant volumes embodying the results of geologi- 
cal surveys in many of the Western States, until now it is 




GONIASTEROIDOCRINTJS TUBEHOSUS -(Natural Size.) 

said that three hundred and eighty naturalists have written 
on crinoids, and that their productions would fill a library 
by themselves! 

Agassiz, in his "Methods of Study," skillfully and at 
considerable length, traces the homology of the echinoder- 
mata; showing that the star fish, sea urchin, serpent star, 
sea cucumber, and sea lily (crinoid) are but modifications of 
one persistent creative idea. 

Haeckel exalts the Echinodermata from being, as in the 
Cuvierian system, a mere class of the Radiata— the lowest 
sub-kingdom — to an honorable rank as one of the seven 
chief tribes into which he divides the animal kingdom, and 
only the third below the Vertebra ta. He also arranges the 
crinoidea in three families, namely, those having arms and 
stems (brachiata); those that are nut-like (blastoidea) ; those 
that resemble little sacs or pouches (cystidea). The Indiana 
crinoids are mostly brachiata, but the other two families are 
represented. 

The anatomy of the crinoid presents certain remarkable 
features, to be described as follows: 



Fig. 2.-0NYCH0CBINUS EXCITLPTUS- (Natural Size.) 

1. The Boot— The comatula, and other free crinoids, 
have mere tufts of cirri, whereby to grasp sea weeds or any 
other support, or else to anchor themselves on muddy bot- 
toms. They can free themselves at pleasure and either swim 
or float away eisewhere. But the fixed crinoids have stout, 
jointed, branching roots, some of which look like the stumps 
of diminutive oaks. These may grasp branches of coral, 
and the stems of other crinoids, or they may spread wide 
ramifications on the mud of the sea floor. Other roots are 
formed by a simple enlargement of the lowest ossicle of the 
stem, cementing it by concentric layers to a ledge of rock, 
whence the plant-like animal rises amid the waters. There 
are specimens in the Harvard Museum, in which this is 
reversed; the roots clinging to lignite, showing that these 
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crinoids, which are from the Tertiary, originally hung down 
from floating blocks of wood. 

2. The Stem. — This is a series of flat, calcareous rings, 
uniting to form a tubular column that rests on the root. The 
shape often varies, even in a single stem, making the identi- 
fication of fragments difficult. The cyclindrical form pre- 
vails, but many are oval or pentagonal. The canal generally, 
but not always, conforms to the exterior. The rings are in 
some specimens extremely thin, while in others they are a 
quarter of an inch thick. They break with a crystalline 
fracture. The softer parts, not being capable of petrifaction, 
have disappeared; but it is supposed that in the living ani- 
mal the joints were held together by fibers running length- 
wise of the stem, and also by an integument. The canal 
was filled with gelatinous substance. The articulations of 
the disks usually radiate in fine lines from the canal outward, 
but in the curiously twisted stem of the Platyerinus hemi- 
spherims a ridge coinciding with the long axis of the oval 
joint takes the place of these lines. This beautiful species 
has also two spiral rows of tendrils along a portion of its 
stalk, each joint furnishing a pair. In other varieties the 
tendrils protrude singly or in pairs, or in whorls of threes, 
or even fives. I have seen fifty successive rings without a 
tendril, and then one will shoot out of great relative size, 
spanning five or six rings at its base. Some stems are smooth, 
faintly marked cylinders; others are grooved, fluted, bead- 
like, moniliform, or decorated with spines and knobs. 
Usually they are broken up into pieces from one to five 
inches in length. But they often are much longer, and one 
was measured at Island Ford that was six feet long as it lay 
on the ledge. They vary in diameter from one thirty-second 
of an inch to an inch or more. Tablets of encrinital lime- 
stone are to be seen where they lie in coils and knots, ce- 
mented to the stone, with here and there a head in bass- 
relief. 

3. The Head. — Every stem is fairly entitled to a head, but 
they are seldom found together. This is due partly to the 
existence of a peculiar split joint, called by Miller a 
"syzygy," not bound by muscles or fibers, hence easily 
snapped by a jerk, to free an entangled arm, that is after- 
ward reproduced at leisure. Prof. Verrill states that living 
crinoids have to be taken with great care, and at once im- 
mersed in alcohol, or else they will literally fly all to pieces. 
This work of destruction is also aided by the natural decay 
of the membrane covering and holding together the whole 
body in life; whereupon the hundreds of calcareous plates 
fall apart. Hence good heads do not abound where the stems 
are best; but in beds of shale that was once mud, by which 
the animal was smothered and held while the stems, dis- 
membered, sank down to a lower stratum. This is shown 
by a section of Corey's Bluff. On a floor of limestone rests 
a bed of blue shale, twenty- five feet thick, and almost com- 
pletely made up of encrinite stems. Above this is a layer of 
gray sandstone, two feet thick, supporting a bed of softer 
shale than the first. Here the heads abound, being preserved 
as described. This is about five feet thick. Successive 

strata of sandstone, comparatively barren of fossils, 
rise for twenty-five feet, or to the soil. Thus deep 
and heavy excavations must be made in order to get 
at the fossiliferous horizon. 

Inspection of a well cleaned calyx, or head, shows 
it to be built up of several series of plates. The low- 
est are the basate, being from two to six calcareous 
buttons resting on the terminal disk of the stem. 
Then come one or more circles of radiate and inter- 
radiate, uniting to form a visceral cup. The upper- 
most row is suitably beveled to receive the brachials, 
or arm plates. The primary branches are liable to 
repeated subdivision, until in some species there are 
from 80 to 100 rays, and the total number of plates 
exceeds 1,000, besides their fringe of graceful cilia. 
When the arms are expanded, or entirely removed, 
the close-fitting ventral plates are seen. The stom- 
ach is supported, as it seems from the researches of 
Meek and Worthen, by a convoluted cylinder, re- 
sembling the finest lace. The proboscis, or chimney, 
is really an excretory tube, rising from the ventral 
plates, in some cases, till it protrudes beyond the 
arms. 

Austin, Murchison, and others regarded crinoids 
as predatory creatures, crushing and devouring 
shell-fish. But observation of living species proves 
this to be an error. The animal sucks in through 
channels in its arms, tiny streams holding food in 
suspension or solution. These are poured into the 
stomach, sifted perhaps by the net-like apparatus 
described above; then when all assimilable matter is 
extracted the exhausted liquid is spurted through 
the proboscis to such a distance as to prevent its 
immediate return. The currents thus made drew in young 
parasitic shells, which they also fed by animalcula. The 
most common of these in former ages were the platyceras, 
scores of which I have examined without finding any evi- 
dence that they either devoured or were devoured by the 
host that carried them; yet the shell sometimes grew to 
such a size as to be a troublesome if not a fatal guest. (See 
Fig. 1.) 

The entire number of crinoids secured by us, including 
purchases, was abou/ 2.000; varying in size from the 
Onychocrinus exculptus (Fig. 2) down to the merest buds and 
sprays. The best were cleaned for the cabinet; many were 
disposed of by exchange; the remainder are stored in boxes. 
It is estimated that more that 5,000 crinoids in all have 
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been found in the vicinity of Crawfordsville by various col- 
lectors, among whom should be mentioned Mr. C. Dyer, 
Mr. F. H. Bradley, and the Coreys. Corey's Bluff is now 
the property of Prof. D. A. Bassett, whose improved 
methods, both of quarrying and of cleaning, have gained 
admirable results. The removal of the incrusted shale is 
effected by brushes, graded awls, and needles, and requires 
a degree of skill. Some specimens are so tender as to crura 
ble under the most careful handling; and others are so 
hardened by eilex as to be refractory. But patient manipu- 
lation is usually well recompensed. 

A complete list, so far as known, of the fossils of the 
Keokuk group at Crawfordsville, was prepared by my father 
in the last year of his life, and after due revision was pub- 
lished in the State Geological Report of Indiana for 1875 
(pp. 376-381), together with valuable observations by Prof 
John Collett. From this catalogue it appears that twenty- 
seven genera and fifty-eight species of crinoids from that 
locality have been described by Hall, Meek, Worthen, and 
others, while several new species yet remain inedited. 

Crinoids were the first of their class to appear in Paleozoic 
time. They became more scarce during the Mesozoic and 
Tertiary ages, until now they have mainly yielded the seas 
to star -fish, sea-urchins, and other modern echinoderms. It 
may be that their luxuriant growth in the period before the 
coal formation was due to water saturated with carbonate 
of lime and resting under pressure of a heavy atmosphere. 
That they then grew in shallow water is evident from the 
relation of the crinoid banks to the coal beds rich in remains 
of terrestrial vegetation. Only six genera of stalked crinoids 
are now known to inhabit the whole ocean, and these are 
found at depths ranging from 2,000 to 15,000 feet! Though 
eagei'ly sought for more than a century only twenty speci- 
mens were found, until the number was recently increased 
by deep sea dredging, whose results have been given to the 
world by Sir Wyville Thomson, in the "Voyage of the 
Challenger" and "The Depths of the Sea." 

It is said that in Agassiz's expedition last summer 300 
specimens were taken. Possibly somewhere amid " the 
abyssal province," including 140,000 square miles, the ex- 
plored portions of which are to be reckoned only by the 
square yard, regions may yet be found where these beauti- 
ful sea-lilies are as abundant as they were when Indiana lay 
at the bottom of the sea, and instead of fields of wheat and 
corn had only crops of coral and crinoids. 



the handles are attached, pivoted to a plate on the upper 
edge of the land side in such a manner that the motion of 
the plow can be reversed by simply turning the handle and 
beam around the pivot, the body of the plow not being 
changed in its position. 



NEW INVENTIONS. 

An improved attachment for carriages, which furnishes a 
convenient support for carriages, has been patented by 
Emma J. Osborne, of Easley, S. C. The invention consists 
in a slide in the floor of the carriage, at the rear thereof, 
which slide can be drawn out to carry the baggage, and can 
be pushed back so as to be out of the way when not in use. 

Mr. Martin J. Sunderlin, of Watkins, N. Y., has patented 
an improved apparatus for cleaning horses. The present 
invention is an improvement upon apparatus for which let- 
ters patent have been allowed to the same inventor, which 
apparatus consists, essentially, of a brush for cleaning 
horses, carriages, etc., a flexible pipe supplying water to 
the brush from an elevated or other source of water supply ; 
and the object of the present improvement is to simplify 
and cheapen the construction. 

An improved rubber bracelet has been patented by Mr. 
David Stone, of New York city. The object of this inven- 
tion is to furnish rubber bracelets simple and inxpensive in 
construction and neat and ornamental in appearance. The 
invention consists in constructing rubber bracelets with ex- 
tensions upon the opposite side edges of the band to repre- 
sent buckles; also, in forming slots in the said extensions, 
and also in the combination, with the slotted extensions, of 
the cross bar placed upon the inner side of the band, with 
its ends projecting through the slots and resting upon the 
side extensions. 

Mr. Abraham Van Winkle, of Newark, N. J., has patented 
a novel frame for anodes, the object being to prevent the 
falling apart of the particles or pieces of the anode after it 
has become disintegrated by the action of the electric cur- 
rent while hanging in the solution without substantially 
interfering with the exposure of the surfaces of the anode 
to the solution. The invention consists in combining a 
frame of wood or other suitable material, with the edges 
of an anode of cast or rolled metal. 

Mr. Daniel Dunscomb, of New York city, has patented 
an improved cover designed especially for dredging boxes or 
for boxes intended to hold powders of any kind. It con- 
sists in a cover, preferably metallic, having a central aper 
ture, and of a perforated metallic cap having a downward 
projecting notched elastic rim. This cap is removably fitted 
into the aperture of the cover. 

Mr. Nathaniel Pyles, of 43 Canal street, Chicago, 111., 
has patented an improved carpet and floor dust receiver. 
The object of this invention is to provide a dust pan or re 
ceiver that may be pushed along in front of the person 
sweeping by the broom as the carpet is being swept in the 
usual way, to receive all of the dust and dirt raised or 
swept up by the broom and carry it along until the entire 
floor has been swept. 

An improved plow has been patented by Messrs Peter S. 
Swartz and Alexander Arnot, of Lexington, Mich. The 
object of this invention is to provide a- double-ended plow 
so arranged that its movement can be easily reversed at the 
end of the furrow. The invention consists of a double- 
ended plow having the beam head, to which the beam and 
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THE MANUFACTURE OF AIR COMPRESSORS, STEAM ENGINES, 

AND PUMPS. — THE NORWALK IRON WORKS COMPANY. 

A great deal of the success of some of the most difficult 
of modern engineering work has been due to the improved 
methods of applying compressed air to transmit the power 
required. By no other means at present known can the 
power obtained from steam or water be more convenient- 
ly stored and transmitted for use at long distances, so 
as to be readily applicable for all purposes. It was the 
expansive elasticity of air, condensed by the power furnished 
by a mountain stream, that worked the distant boring ma- 
chines and removed the rock taken out of the St. Gothard 
tunnel; and compressed air was also said to furnish the 
lungs as well as the heart of the force required to prosecute 
this enterprise, as without the ventilation thus furnished it 
would have been not only tedious but almost impossible to 
make such an extensive excavation. 

Probably one of the most economical, compact, and ser- 
viceable of the air compressors introduced within recent 
years is that made by the Norwalk Iron Works Company, at 
South Norwalk, Conn., whose establishment furnishes the 
subject of the first page illustrations of this paper. It is a 
steam engine and air compressor combined, the steam cylinder 
and two air cylinders being in line with each other, each 
stroke of the piston rod condensing air in the cylinders in 
both its outward and inward motions. One of the air cylin- 
ders is larger than the othet, and here the air receives its 
first compression, after which it is forced into the smaller 
cylinder to receive the heavier compression. The heat de- 
veloped by compression in this way is not so great as when 
the whole work is done in one cylinder, the air having time 
to cool in the intermediate pipes between the cylinders and 
while in contact with a very large cooling surface in 
passing under the water jackets of the two cylinders. The 
cylinders are strongly fastened to a long, heavy frame, 
which is bolted to a solid foundation, and two heavy fly- 
wheels give evenness and steadiness to the motion, a gover- 
nor regulating the speed. By this arrangement of a com 
pound compressor the power developed in the steam cylin 
der is so evenly applied in the reciprocating parts that the 
most economical speed of piston can be obtained. The air 
valves are placed in the cylinder heads, and the water for 
cooling the air while being compressed circulates around the 
cylinders in a jacket. 

In the manufacture of steam pumps the Norwalk Iron 
Works have for many years held a leading position, and 
were in a measure the pioneers in the introduction of many 
of the most important modern improvements. They ob- 
tained the control of the " Earle " patents, and made many 
important improvements simplifying the mechanism, and 
increasing the efficiency and durability of the pump. 
To secure the latter point they obtained a patent for a 
changeable cylinder lining, in which the valve seats are of 
gun metal, fitted to gauges, so they can be quickly removed 
when worn out and new ones put in their places. This 
work can be quickly done without disturbing the pipe con- 
nections, and without material stoppage of any of the 
operations for which the steady working of the pump may be 
important. The composition lining is an important feature 
where a pump is to be used for corrosive liquids, since it 
resists corrosion much better than iron, and, the parts being 
interchangeable, it is but a short job at any time to make the 
pump practically " as good as new," and at small cost. At 
the time the company introduced these improvements they 
constructed new patterns throughout, giving their latest 
style the distinguishing title of "the Norwalk steam 
pump." These pumps are used for every variety of work, 
for boiler feeding, for fire purposes, for steamboats and fac- 
tories, for oils, acids, sugar, liquor, chemicals, etc. Every 
pump is tested before it leaves the establishment. The de- 
partment devoted to this work is shown in our illustration 
to the right at the top of the page. 

The hoisting engine, shown in the engraving, represents 
one of the latest products of the Norwalk Iron Works Com- 
pany in this department. It is simple in its parts, built 
with exceptional strength, and economical in its con- 
sumption of fuel in proportion to the power developed. 
The company also make horizontal stationary engines, sev- 
eral hundred of their manufacture being in use in different 
parts of the country. They have now running in their 
own establishment one of 75 horse power, which they built 
ten years ago, and which has been running ever since. It 
is almost noiseless in its operation, and the consumption 
of coal for the power required in the machine-shop and 
foundry, with that furnished for some other manufacturing 
operations on the premises, as well as steam for heating in 
the winter time, does not exceed an average of a ton and a 
quarter per day. 

The general view at the center of the page gives a good 
idea of the extent of the establishment of the Norwalk Iron 
Works Company. The main building is 300 feet long by 
100 wide, connected with which is an engine and boiler 
house, and at a distance of a foot is the foundry, 150 by 70 
feet. They do business direct with their customers, from 
their place in South Norwalk, Conn., a siding from the New 
York and New Haven Railroad running direct to the works. 



Going to a Fire. 

One of the most exciting sights a stranger can witness in 
the lower part of New York is the fire department respond- 
ing to an alarm of fire in the daytime. A representative of 
the Fireman's Journal describes a scene familiar to all our 
citizens, but one that many of our readers have probably 
never witnessed. We chanced to be in Broadway a day or 
two since, says the writer, when the street was crowded 
with vehicles of all kinds, and the sidewalks with a regular 
procession of pedestrians. Suddenly the gong of an ap- 
proaching steamer sounded with its sharp, sudden, and con- 
tinuous jingle; there was a rush of teams to clear the center 
of the street, and a rush of policemen to aid the drivers in 
getting their vehicles against the curb; then came a fireman 
running for dear life, shouting " clear the road," and right 
behind him came the steamer, the horses on the gallop, and 
a cloud of smoke issuing from the smoke stack, a moment, 
and she was gone. Then came a hook and ladder truck, 
with sounding gong, horses on the jump, and the members 
of the company clinging to their precarious perches on top. 
Next came the Salvage Corps, gong sounding, horses run- 
ning, and the men urging them as if their lives depended on 
their speed. It was an exciting event, lasting but a moment, 
but quickening to the pulse of the laziest on-looker. Thou- 
sands of persons had stopped to catch a glimpse of the 
passing firemen, and for over a mile Broadway was jammed 
with vehicles and pedestrians, all of whom had turned out 
to make room for the firemen, on whose speed might de- 
pend the property and lives of some of our citizens. To a 
stranger the sight must have been a thrilling one, and im- 
pressed him with the efficiency of our fire department. We 
know that to our soldiers the heavy rumble of the appara- 
tus seemed like the movement of artillery to the front and to 
presage an impending battle. And so it was a battle — a fight 
between the trained firemen and an enemy as old as the 
earth or the heavens, and one that has scourged mankind 

since time was. 

< in » 

Improved Telephone Call. 

The Boston Advertiser describes an improved telephone 
call signal, which is about to be introduced in that city 
It is not of application where a subscriber has a private 
wire, but is for use hi the smaller cities where several sub- 
scribers are on the same wire, and, when one is called, all 
hear the bell, and each must have his separate call. It is a 
device by which only the person desired may be called and 
so, without any particular style of call, as at present, he 
knows whenever he hears the bell that it is for him The 
apparatus is something like this: At the central office is a 
clock which regulates a clock in the office of each subscriber 
on the circuit, so that they all run in exactly the same time. 
This is done by setting the subscribers' clocks, so that what 
ever variation they have will make them faster than the cen- 
tral clock, and by a current of electricity they are made cor- 
rect once in every minute. Upon the faces of these clocks 
and the central one is a dial around the secondhand, marked 
off into as many divisions as there are subscribers on the 
wire. Whenever the second hand is in the division marked 
" 1," the subscriber who has that number may be called and 
no other one will hear the bell. The same is true of No. 2 
and so on around the circle. Suppose there are eight sub- 
scribers on the wire, each would have seven and a half 
seconds every minute in which he could be called — deduct 
ing a brief interval of silence at the beginning, which is 
given in order that the calls may not be mixed. As two 
seconds is ample time for calling a person, it will be seen 
that there is a good margin allowed. The apparatus is sim- 
ple. A wire extends from each clock to the central clock, and 
at each clock is an electric call bell. A. single cell in the 
battery is used, which gives enough electricity to call one 
bell, but not two. The possibility of the invention turns 
upon the fact that electricity will take the shortest path pos- 
sible. When the bells are silent the electric current is pass- 
ing along a direct line of wire, but when the bells seund 
the current is passing through several hundred feet of wire 
coiled at the bell, which closes the circuit when the fingers 
press the key in the central office. This change in the 
circuit is made by a simple arrangement in the clock, by 
which a lever is thrown in one position or another, turning 
the current into the coil or sending it straight on. If there 
were enough electricity on, the bells would all ring, but only 
enough is generated to ring one bell, and that bell is the one 
which, for the time being, is affected by the electricity in 
its coil. Since only one coil is affected at one time, only 
one bell will ring, and when a subscriber hears it he is sure it 
is for him. Mr. George H. Bliss is the patentee, and the 
patent is owned by the Signal Telephone Corporation. 

< i n t 

A Queer Water Power. 

In the neighborhood of Argostuli, in the Ionian Islands, a 
water power is utilized in a peculiar manner. At four 
points on the coast, the sea, at its ordinary level, enters a 
very narrow creek, or broken rocky channel, and after run- 
ning somewhat rapidly through this channel and among 
broken fragments of rock, for a short distance, it gradually 
becomes sucked into the earth and disappears. By con- 
ducting the water through an artificial canal for a few 
yards, and so regulating its course and forcing all the water 
that enters to pass in a single stream beneath an undershot 
wheel, power enough is obtained in two cases to drive a 
mill. Mills have, in fact, been placed there by an enter- 
prising Englishman, and are constantly at work. The 
stream, after being utilized, is allowed to take its natural 
channel, and is lost among the rocks. 



© 1880 SCIENTIFIC AMERICAN, INC 



June 12, 1880.] 



gtUutifxt %wmtm. 



377 



PORCELAIN CHIMNEY-PIECE. 

Our engraving shows a chimney-piece, standing about 
twelve feet high, constructed entirely of hard and soft 
porcelain by the Rorstrand Company, Limited, Sweden. Its 
general color is lavender and celadon, picked out with 
gold, but there are other colors blending with these 
and making a harmonious whole of great delicacy and 
richness. The fireplace is surrounded with a beautiful bor- 
der of flowers and leaves in white porcelain picked out with 
gold. The columns on either side are divided into plain 
panels of lavenderand gold, separated by richly ornamented 
medallions. Above the columns is a frieze with scroll work 
of singularly beautiful design in celadon, lavender, and fine 
tracery in gold, while above that again is the white porcelain 
shelf, resembling in its purity and polish the richest marble. 
Above this, in the center of a long horizontal panel orna- 
mented with an elegant scroll pattern in relief, is a charm- 
ingly modeled figure of Cupid, in the round, 
a most beautifully executed porcelain. Just 
over the Cupid, in a niche prepared for it, is 
an Etruscan vase standing some three feet 
high. The design and coloring of this vase 
may be said to be the motif for the rest of the 
chimney-piece, which is, so to speak, built up 
around this central figure. On sither side of 
the vase are columns, handed into diamonds 
below, and ornamented above with medallions 
containing the insignia of the arts and sci- 
ences. The whole space between the niche 
and columns is filled with scroll work, highly 
elaborated, yet of the most chaste design. 
The upper part of this superb work is in har- 
mony with the richness of its lower portion. 
While the ornamentation is equally elaborate, 
it is lighter in color and treatment, and gives 
an effect of finish which is altogether satis- 
factory. Whether in this piece we consider 
the adaptability of the material to the use 
proposed, or the character of the ornamenta- 
tion allowable in an object of this kind, or 
simply the effect of the whole as we see it, j 
there can be but one opinion of its merit: its 
purity and harmony of design are admir- 
able. 

■» 1^ 1 » 

History a?:d Antiquities of Arizona. 

' The early history of Arizona has still to be 
written, but it is in most respects identical 
with that of Southern California, New Mexi- 
co, and Northern Mexico. That the original 
inhabitants belonged to the same civilization 
as that under which Mexico rose to so com- 
paratively high a grade long before Cortes 
landed on its shores, is usually conceded, but 
whether the bulk of the people removed 
southward toward the consolidated empire of 
the Aztecs before the conquest of Mexico by 
the Spaniards; whether they remained and 
were swept away by the Spanish invasion 
from the south; or whether the Apache from 
the north drove them out of the open lands 
into the recesses of the canons, and finally 
extinguished all but the few pueblos still re- 
maining, is not certainly proven. 

Probably the truth lies between the three 
opinions, and all the causes may have con- 
tributed to the depopulation of the country 
and to the ruin of the extensive cities, dwell- 
ings, canals, etc., which strew the plains and 
line the sides of the canons. To the student 
of history nothing in Arizona equals in inte- 
rest these architectural remains. Now that 
the railway is finished, many of these are 
comparatively accessible — the famous Casa 
Grande being only a few miles from the station 
of that name, while numerous other ruins 
exist in the districts around Florence and 
Phoenix. 

A few miles from Phoenix are th'e ruins of 
two or three towns and the remains of two 
stupendous canals, one of which is forty feet 
wide, and in former times drew its supply of 
water from the river near the mountains, twenty miles dis- 
tant. In this neighborhood are also the ruins of a build- 
ing occupying a parallelogram of twenty feet by one hun- 
dred and thirty, with walls still over ten feet high. At from 
twelve to fourteen miles of Phoenix, at La Tempe, are re- 
mains of what must have been a populous city, and also 
another system of canals and reservoirs. Ruins of a similar 
description to those of Casa Grande have been found in the 
Rio Verde valley, on Pueblo creek and at Aztec pass. 

Casa Grande, discovered by Father Kino, three hundred 
years ago, is situated near the Gila, a few miles from Flo- 
rence. The main building is about fifty-five feet square, and 
four stories in height, with traces of two more stories. Each 
story contains five rooms, two thirty-five by ten feet, the 
other three twenty-four by nine feet, and all of them nine 
feet in height. The openings which once served for doors 
are' three feet and one half high, two and one half feet wide 
at the base, and two feet wide at top. The whole of the 
interior is neatly plastered, the plaster perfect as when first 
put on. This building is surrounded by a wall, which, 
when perfect, was perhaps fifteen feet high, and six feet 



thick at the base, and within this are several smaller apart- 
ments, besides a sort of watch tower at the southeast and 
southwest corners. 

The towns of the Moquiand Zuni, the former in the north 
of Arizona, and the latter just over the border in New Mex- 
ico, are in so many respects similar to the ruins scattered on 
plain and canon, that they evidently belong to the same civil- 
ization; but whether the Indians are the remains of a sepa- 
rate tribe, or the remnants of many tribes, is one of the pro- 
blems of the history of America. 

In the Gila valley, one hundred and twenty miles from 
Tucson, are the famous Piedras Pintadas. A heap of rocks, 
about fifty feet high, is covered with rude figures, geome- 
tric, comic, anatomical. Here are squares, circles, crosses, 
triangles, snakes, toads, and vermin : men without heads and 
dogs without tails. The sketches show considerable simi- 
larity to the Aztec Calendar Stone in Mexico. It is a tradi- 




PORCELAIN CHIMNEY-PIECE. 

tion with the Indians that those stones were put there in the 
time of Montezuma to record treaties between different 
tribes. 

The "Indians" of Arizona evidently belong to several 
very different stocks. The wild Apache, formidable for his 
stealthiness and treachery more than from his numbers; the 
peaceful, not easily provoked, yet brave Pimo; the indus 
trious Papago, and the town-dwelling, family loving, order- 
ly, clean, and self-contained Moqui, have little in com- 
mon. 

The distance which separates the rude Apache from the 
Moqui, with his old and respectable civilization, is as great 
as that between the rude tribes of Siberia and the cultivated 
Japanese. 

The ruins in the canons, on almost inaccessible terraces, 
are believed, by Major Powell, to be more recent than those 
of the plains. He believes the people took refuge there to 
escape the Spanish incursions. 



Three blowflies with their descendants will devour the 
body of a dead horse as quickly as will a lion. — Linnmus. 



Prehistoric Treasures of tbe Pacific Coast. 

The Pacific coast, from Alaska to the Isthmus of Panama, 
is rich in vestiges of prehistoric races. Speaking of the lack 
of concerted efforts to gather up these important evidences 
of early man, and the need of a museum in San Francisco 
to illustrate the ethnology of the coast races, the Bulletin, of 
that city, says: 

The field for exploration has been considered one of the 
most important on the globe. It has attracted the attention 
of scientists in Europe, and for years agents of scientific 
societies have been at work here. M. Pinart, a French 
scientist, has been working on this coast for years. He is 
an original investigator. He goes everywhere. Now he is 
digging into mounds in British Columbia, and next he may 
be on the islands in Tulare Lake exhuming skeletons. Then 
he goes off to Arizona, spends weeks or months among the 
Indians, learning their language", notes down every word he 
finds, formulates dictionaries, makes accurate 
drawings of the prehistoric ruins of Arizona, 
transcribes all the hieroglyphics which he 
finds, gathers up implements illustrating the 
Stone Age, looks into all the relics of Aztec 
civilization, examines hundreds of skulls and 
skeletons, and transmits the more valuable to 
Paris. Next he is in Sonoma doing the same 
kind of work. Probably, first and last, M. 
Pinart has sent over to Paris nearly a ship- 
load of specimens. If these were now ar- 
ranged in San Francisco, one. of the most in- 
teresting museums of prehistoric records 
would be found here. But the specimens are 
not in San Francisco. No systematic effort 
has been made in that direction. M. Pinart 
makes his shipments, and prosecutes his 
scientific investigations from year to year. 

Professor Bird has asked an appropriation 
by Congress for the prosecution of substan- 
tially the same work. He notes the fact that 
these relics are fast disappearing. That in a 
short time the records illustrating the ethno- 
logy of the Pacific side will disappear. The 
Smithsonian Institution, he thinks, ought to 
prosecute investigations in this field. Pierre 
LoTillard also proposes to bear half the ex- 
penses of a French expedition to Mexico for 
the same purpose. The relics discovered are 
all to be deposited in a French museum in 
Paris. M. Charney, a French savant, is to 
make the explorations. Nothing is gained 
for this country except the honor of having a 
man liberal enough to make a large appropri- 
ation for the purpose of adding something to 
the knowledge of the world touching prehis- 
toric races. No doubt the interest which 
foreign countries are taking in the investiga- 
tion has stimulated the managers of the 
Smithsonian Institution to ask for an appro- 
priation from Congress for a like purpose. 

The collection which has been deposited in 
this city illustrating prehistoric times, and 
especially the ethnology of races, amounts to 
very little. There is an odd specimen here 
and there — a skeleton, a skull, and a few 
stone implements, and that is about all. Cali- 
fornia is rich in their records; Arizona is 
richer still; Sonora, and all Mexico, are full 
of them. They are of sufficient value to be 
shipped to Europe. These shipments include 
some of the rarest specimens known in the 
world. New Mexico is also one of the most 
interesting fields for archaeological investiga- 
tions on this continent. The French scien- 
tists understand all this. They have now 
two expeditions in the field, or w ill have in a 
few days. M. Pinart's investigations are re- 
corded in quarto pamphlet publications in 
Paris, and these in time form large volumes 
covering his archaeological investigation*. 
Probably M. Charney's investigations will be 
recorded in the same way. This country is 
not treasuring up her own historical monu- 
ments. They are treasured up by foreign 
scientific bodies. Is there no scientific body on this north- 
west coast which can prosecute investigations in this depart- 
ment ? 

It would take a few thousand dollars to lay the founda- 
tion of one of the most interesting museums in the world. 
One or two men in the field would be sufficient. No doubt 
arrangements could be made for duplicate specimens to be 
furnished by the investigators now in the field. But what 
is mo3t remarkable is that San Francisco, which is almost 
in the center of the most interesting fields for archaeological 
and ethnological investigations in the world, has no public 
collection, no museum illustrating these departments of sci- 
ence, although there are hundreds of odd specimens owned 
by individuals here and there. It was reserved for a French 
savant to give the most accurate explanation of the mounds 
which are found in this State, some of which are hardly more 
than an hour's ride from the city. H" opened these mounds, 
exhumed the skeletons, examined all the articles deposited, 
and gave a more intelligent and satisfactory account of the 
origin and purpose of the mounds than had ever been given 
before. 
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MECHANICAL INVENTIONS. 

Mr. Martin A. Bidwell, of Sacramento, Ky. , has patented 
an improvement in that class of shingle machines in which 
the shingles are split or rived from blocks or bolts and after- 
ward smoothed and tapered, and has for its object to fur- 
nish machines so constructed that the shingles will be rived, 
smoothed, and tapered by a continuous operation. 

An improved hand power attachment for sewing machines 
has been patented by Mr. Charles T. Christmas, of Kiverton, 
Miss. The object of this invention is to furnish an attach- 
ment adapted for connection to the treadle of a sewing ma- 
chine, whereby the machine may be driven by hand alone, 
or the attachment used to assist the operation of the machine 
by foot; and the invention consists in a certain novel com- 
bination of devices adapted for connection to the machine. 

Mr. Frederic W. Link, of' Belmont, O., has patented an 
improved valveless engine that when in operation shall move 
continuously in one direction, and shall transmit its motion 
by means of elliptic cog wheels. 



Engineers' Clnb. 

At a recent meeting of the Engineers' Club of Philadel 
phia, Mr. Arthur Sheafer read a paper on the Olean, Brad- 
ford and Warren and the Kendall and Eldred railroads, in 
the oil regions of McKean county, Pa. The O. B. & W. R. 
R. is 23 miles in length, from Bradford, Pa., to Olean, N. 
T., reaching a height of 960 feet above Olean, or 2,398 feet 
above tide. Gauge, 3 feet; rails, 35 to 40 lb. per yard; 
maximum grade, 185 feet per mile, two miles being at a 
grade of 180 feet per mile; maximum curve, 30°, 350 feet 
in length on trestle 25 feet high. The road was commenced 
in November, 1877, and in sixty days trains were running 
between the termini. 

The K. & E. R R. is 18% miles long, from Bradford to 
Eldred, McKean county. Gauge, weight of rails, and maxi- 
mum curves, same as O. B. & W. ; maximum grade, 136 feet 
per mile; summit, 656 feet above Eldred, or 2,099 feet above 
tide. Crosses the Alleghany river on Howe truss bridge of 
two 90 foot spans. Its total cost, including equipment, was 
$150,000. In August, 1878, or ninety days after running 
preliminary lines, trains were running from Bradford to 
Eldred. 

Mr. Neilson gave some notes on the Chicago and Tomah 
Railroad (narrow gauge), on which 20 lb. rails were used, 
even on 25° curves, and trains of seven cars, each of 13 gross 
tons weight, were run. 

Mr. A. R. Roberts announced a recent trial run on the 
Bound Brook Railroad, by the single driver engine, of 89 T S T 
miles, in 97 minutes, with four cars, and returning in 96 
minutes with five cars. One run of 27 miles was made in 
26% minutes. No heating of the machinery was observed. 

Mr. J. J. DeKinder illustrated the French method of sub- 
marine diving, which is a great improvement on the old 
method, with heavy helmets, etc. The apparatus is com- 
posed of a horizontal cylinder, surmounted by another cylin- 
der at right angles to it, with a rubber cap. The lower 
cylinder is connected with the air pump by a tube, and the 
upper by another tube with the diver's mouth. A spring 
clamp is worn on the nose, the tube held in the mouth, and 
the apparatus worn on the back like a knapsack. By the 
action of valves, the air is circulated as the diver breathes, 
and he is encumbered with no other apparatus. His loaded 
shoes do not interfere with ease of motion, and he can rise 
at will. As little diving is done in winter, the temperature 
of the water is not an objection to its general use. 



Tbe Desert of Sahara. 

A correspondent of the Chicago Times, writing from the 
oasis of Tafllet, in the Sahara, April 7, says that so far from 
being a desolate plain of moving sand, as popularly believed, 
the Sahara is a cultivated country, fruitful as the Garden of 
Eden. Like our "great American desert," it has been greatfy 
belied. El Sahr, as the Arabs pronounce it, is indeed a vast 
archipelago of oases, offering an animated group of towns 
and villages. A large belt of fruit trees surrounds each of 
these villages, and the palm, tjie fig, the date, apricots, 
pomegranates, and vines abound in the utmost profusion. 
Ascending the Atlas Mountains by a gradual slope to the 
region of high table-lands, we come to the land of the Mozab- 
ites, or Ben Mozab, and then comes a gradual descent for 
three hundred miles to the vast stretch of treeless country 
known as the great desert. 

The rivers have an inclination of about one foot in four 
hundred. Many of the streams are dry, except after rains, 
when they deluge the country. Gun-shots are fired as soon 
as the torrents appear; all objects are removed, and soon, 
with a terrible noise, the flood rolls on. The Saharian city 
stands as if by magic on the banks of the waters which rise 
to the tufts of the palm trees; but a few days only elapse 
ere all disappears, leaving the district rich and fruitful. The 
inhabitants are not a migratory people, and, unlike the tent- 
dwellers of the northern slope, live in substantial houses with 
thatched roofs and ceilings of cane laid upon joists of alve 
wood. These houses generally consist of but one room, and 
have no furniture except mats on the floor and upon the 
walls for three or four feet high. Beds are sometimes found, 
but no one thinks of sleeping on them. The walls are white- 
washed and inscribed with verses from the Koran. The in- 
habitants are made up of genuine Arabs and Berbers, or 
Kabyles, as the French call them. Jews are found in every 
oasis, and all very prosperous and influential, doing much of 
the trading and making up of the great caravans. 



Tbe Decay of Woodwork Ont of Doors. 

How to prevent the decay of woodwork exposed in open 
air to the changes of the weather, to alternations of wet and 
dry, heat and cold, is a problem that has taxed the ingenuity 
of man everywhere, and particularly in new countries, where 
wood is the only material available, or at least the only one 
easily employed in the erection of buildings. Most timbers, 
worms and insect enemies apart, will last a long time, if 
kept constantly dry or constantly wet in an equable atmo- 
sphere ; but they will not long resist the effects of constant 
alternations from dry to wet and from wet to dry. More es- 
pecially is this the case where the wood is placed in the 
ground, as in the case of the main sills of wooden houses, 
of post for railings, etc. Charring, painting, or tarring the 
surface of the wood is often adopted; but these remedies, 
even if always applicable, do not always produce successful 
results. They need to be continually renewed, and they cer- 
tainly do not preserve the wood from the disease known as 
dry-rot. 

The decay of wood embedded in the earth is also difficult 
to guard against; but, according to the Farmer's Gazette 
(Dublin), a simple precaution, costing neither money nor 
labor, will increase the durability of posts put in the ground 
by fifty per cent. This is simply by taking care that the 
wood is inverted — i. e., placed in the opposite direction to 
that in which it grew. Experiments have proved that oak 
posts put in the ground in the same position as that in which 
they grew, top upwards, were rotten in twelve years, while 
their neighbors, cut from the same tree, and placed top down- 
wards in the soil, showed no signs of decay for several years 
afterwards. The theory is that the capillary tubes in the 
tree are so adjusted as to oppose the rising of moisture when 

the wood is inverted. 

< < t > m ■ 

Enjoined from Using bis Own Name. 

At St. Louis, recently, Judge Boyle rendered a decision in 
the case of Skinner vs. Oakes. It was a suit to restrain the 
defendant from using his own name in his own business. It 
seems that Oakes and Probasco were partners in the manu- 
facture of an article of taffy called " Oakes' Candies," which 
became so popular that children cried for it and would have 
no other. The candy store was sold out to Skinner, with 
the right to make the taffy, and Oakes afterward opened a 
new shop, and manufactured Oakes' candies, the same as 
before. Skinner applied to the court to enjoin Oakes from 
calling his candies by that name, and also from using his 
own name in his business. Judge Boyle, after hearing the 
evidence, granted the injunction, and delivered a lengthy 
written opinion. After showing that the label put on his 
candy by Oakes is an infringement of the trade mark of 
Skinner, the judge goes further and says: 

" I am also of the opinion that this restriction is not con- 
fined simply to the use of the words ' Oakes' candies,' as 
forming a single name, but to the use of the word Oakes at 
all in connection with the manufacture or sale of candies in 
this city. For to place this name in a position that it maybe 
read at the same time or place that candies are displayed, is 
to impress upon the mind Oakes candies just as clearly 
and unmistakably as if the words ' Oakes ' and ' candies ' 
were printed or painted upon a sign as forming but one 
name. If one in search for what is known as Oakes' can- 
dies finds a store containing candies and upon its sign the 
name of Oakes, he would be simply an idiot not to connect 
the one with the other and believe he had found the object 
of his search." 

Under this decision Oakes will be obliged either to change 
his name or quit the candy business. Like Esau, he sold 
his birthright for a mess of taffy, and must put somebody 
else's name on his packages. As the children cannot be 
made to believe that that which they call Oakes' candy by 
any other name will taste as sweet, the only thing left for 
Oakes is to shut up shop, or get himself newly baptized. 
His occupation, like Othello's, is gone, so far as his good 
name is concerned. If he should start a pickle factory and 
put his name on the jars of gherkins, the children would be- 
lieve the cucumbers to be Oakes' candy colored green, and 
buy them as real taffy. Mr. Oscar Gray, the defendant's 
attorney, talks of filing a motion asking the judge to amend 
the decree by changing Oakes' name to Acorn, so that he 
can continue in the candy business without being considered 

a counterfeit of himself. 

* i * i » 

A New Street Sweeper. 

A new street sweeping machine, devised by Mr. F. W. 
Schroder, of this city, promises to greatly reduce the cost of 
keeping streets clean. The dirt is swept by revolving 
brushes upon a traveling canvas, on which it is carried to a 
chute leading to a dump cart, into which it is discharged. 
When the cart is full the chute is raised by a lever, which 
also detaches the cart. The brushes make 240 revolutions a 
minute, and the canvas travels between 30 and 40 miles an 
hour. Two men are required for the machine, the driver 
and the man to attend to the chute. It is claimed that each 
machine will clean over a mile of street in an hour. The 
largest machines are 19 feet long, 6 feet wide, and 7 feet 
high ; they weigh 5,400 pounds, and cost $650. 

« i i i> : 

The Assistant Treasurer of the United States in New 
York has notified Secretary Sherman that unless the silver 
dollars stop pouring into the vault from the Mint, that re- 
ceptacle will soon overflow, and he will really be in distress 
to know what to do with them. He has over five hundred 
tons on hand just now, and nothing will persuade anybody 
to accept them in payment of dues when they can avoid it. 



Persistent Life of Girdled Trees. 

Usually a girdled tree soon dies; but it would appear from 
the following statements of Mr. W. H. Ragan, of Clayton, 
Ind., that such is not always the case: 

" Hon. F. Beeler, General Superintendent of the Indiana 
State Board of Agriculture, living four miles southwest of 
Indianapolis, has a Scotch pine tree from which the bark has 
been removed for a space of almost a foot, when about three 
inches in diameter. At this point the wood is as dry and 
lifeless as a table leg, but above, the top is healthy, making 
regular and thrifty annual growths, bearing and perfecting 
seed, and to all visible appearance as healthy as though 
nothing unusual was the matter with the tree. This con- 
dition has existed for years, and the growth above the girdled 
point has increased to more than three times the size of the 
tree below. This tree was girdled by the sapsuckers. The 
other is a tree of the same variety on the farm of Allen Miles, 
two miles east of Belleville, in Hendricks County, Indiana, 
which was completely strangled by an iron ring, two and a 
half inches in diameter, being dropped over it some years 
ago. Below the ring for several inches the wood is dead 
and dry as though it had been in a dry kiln for years; above 
it is greatly enlarged, perhaps quadrupled in size, and still 
alive, though declining." 



WHEAT PRODUCTION 07 THE WOULD. 

The Bureau of Statistics of the United States Treasury 

Department publishes the following diagram as showing the 

proportionate annual average production of wheat in the 

several wheat producing countries of the world. It is copied 
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from a semi-official French source, hut with the explanation 
that the product of France for 1879 was 25 per cealbelotc the 
annual average, that of Russia 10 per cent below, and that 
of the United Kingdom, or Great Britain, 50 per cent below, 
while the actual production of the United States was slightly 
above what is given as an average. 



Extensive Filtering. 

The Holyoke (Mass.) correspondent of the Paper Trade 
Journal says that a filtering experiment on a large scale is 
about to be tried by a company in that city, to obtain pure 
water for washing purposes in the manufacture of paper. 
Quite near the mills is a piece of land lying lower than the 
canal, and this the company proposes to fill with water to 
the extent of about three acres. Pipes will conduct the water 
from the canal bank into a bed of gravel some eight feet in 
thickness, through which it will pass, and it is expected that 
the filtering and the subsequent standing of the water in the 
reservoir will purify it sufficiently. The water will be about 
ten feet deep on an average, and will be pumped from a point 
about midway between the surface and the bottom. Theex- 
periment is a new one, and will be watched with interest. 



Vennor's Prophecies. 

Mr. Henry G. Vennor comes forward again with his dire- 
ful prophecies of storms, heat, cold, etc, His letter is dated 
at Montreal, May 18, and in it he says: " I believe that June 
will be an intensely hot month, on the whole, but the end of 
the present month, and probably * the first of June,' will be 
fall-like with frosts again. July will be a terrible month for 
storms, with terms of intense heat, but another fall like re- 
lapse, with frosts, will in all likelihood occur a few days be- 
fore the 20th. I fear the storms of thunder and hail will be 
of unusual severity during July. I must claim the verifica- 
tion of my prediction relative to ' a cold wave with frosts, 
over a large portion of the United States between the 10th 
and 15th of May.' The relapse toward the close of the 
present month will be more severe than that just past." 
-»<•>»■ 

It is well known that butter, cream, milk, and flour are 
peculiarly liable to absorb effluvia, and should, therefore, 
never be kept in mouldy rooms, or placed where there are 
sour liquids, aromatic vegetables, such as onions, cabbage, 
and turnips, or smoked fish or bacon, or indeed any kind of 
food or thing of strong odor, lest they lose their flavor. But 
alas, add the Sanitarian, how much more essential is it that 
the utmost care be used in the prohibition of bedside food 
and drink in the nursery and the sick room, a practice 
fraught with constant danger to the sick, and of spreading 
disease to the well. 
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The Charge for Insertion under this head Is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at vublication office 
as early as Thursday morning to appear in next issue. 

K^" The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 



The *' Finger Annunciator," and all other electr. 
apparatus, by the Finger Annunciator Co., 73 Cornhill, 
Boston. 

Lubricene, Gear Grease, Cylinder and Machinery Oils. 
R. J. Chard, 6 Burling Slip, New York. 

Wanted— A Foreman o f experience, capable of run- 
ning a Jobbinp Afachine Shop employing forty men. Ad- 
dress, with reference, W C&Co.,P.O Box 6, Chicago, 111. 

Improved Machinery for Waxing Paper for Sale, in- 
cluding an established trade. Price reasonable, profits 
good. For particulars, address Z. W., P. O. Box 773, 
New Tork city. 

[Fromthe Jackson (Miss.) Clarion.'] 

Mr. C. H. Manship, of Jackson, one of the best paint- 
ers in that State, and a gentleman or great intelligence 
and worth, says, in reference to H. W Johns' Asbestos 
Liquid Paints : " I have tested them fully, and am pre- 
pared to say that the paints, which are of all colors and 
shades, are not only the cheapest, but the best I have 
used in my experience as a painter for the past fifty 
years." 

Skinner & Wood, Erie, Pa., Portable and Stationary 
Engines, are full of orders, and withdraw their illustra- 
ted advertisement. Send for their new circulars. 

Carbon Plates. 48 Railroad Ave., Jersey City, N.J. 

Recipes and Information on all Industrial Processes. 
Park Benjamin's Expert Office, 49 & 50 Astor House, N.Y, 

Purves' Automatic Boiler Cleaner for removing im- 
purities from the water in steam boilers, and keeping 
them cleaned and free from scale. Send for circular to 
Joseph T. Janes, No. 11 Franklin St.. Chicago, 111. 

R. R. Hind, inventor of the new steam boiler de- 
scribed on page 36S, current volume, may be addressed 
until July 16, 1880, in care of W. H. Grossman & Co., 118 
Chambers St., New York. 

Manufacturers of machines to cleanly remove hulls 
and germs from well soaked corn without injuring the 
rest, please address, with description and price, D. K. 
Garden. Room 22, Cooper's Union, New York city. 

Asbestos Board on Chimneys prevents their heat from 
affecting the temperature of rooms through which they 
pass. Asbestos Pat. Fiber Co., lim., 194 Broadway, N. Y . 

Air Compressors. Clayton Steam Pump Works, 
Brooklyn, N. Y. 

Wilson's Business Directory, second edition, and Wil- 
son's Co-partnership Directory for 1880-81, are now ready. 
Price, ¥3 each. All orders addressed to the Trow City 
Directory Company, No. 11 University Place, New York, 
promptly attended to. 

$5 to $20. A County Right. A Clothes Line Fastener. 
Sample by mail,20 cents. J . A. Worley, Cleveland, O. 

Air Compressors, Blowing Engines, Steam Pumping 
Machinery, Hydraulic Presses. Philadelphia Hydraulic 
Works, Philadelphia, Pa. 

Sweetland & Co., 136 Union St., New Haven, Conn., 
manufacture the Sweetland Combination Chuck. 

Power, Foot,& Hand Presses forMetal Workers. Mo- 
derate prices. Peerless Punch & Shear Co. ,52 Dey St.,N.Y, 

The Brown Automatic Cut-off Engine; unexcelled for 
workmanship, economy, and durability. Write for in- 
formation. C. H. Brown & Co., Fitchburg, Mass. 

Corrugated fraction 'lire for Portable Engines, etc. 
Sole manufacturers , H. Lloyd, Son & Co., Pittsburg, Pa, 

For the best Stave, Barrel, Keg, and Hogshead Ma- 
chinery, address H. A. Crossley, Cleveland, Ohio. 

Collection of Ornaments. — A book containing over 
1.000 different designs, such as crests, coats of arms, 
vignettes, scrolls, corners, borders, etc., sent on receipt 
of i 12. I'alm & Fechteler, 403 Broadway, New York city. 

Best Oak Tanned Leather Belting. Wm. F. Fore- 
paugh,Jr.,& Bros. 531 Jefferson St., Philadelphia, Pa. 

National Steel Tube Cleaner for boiler tubes. Adjust- 
able, durable. Chalmers-Spence Co., 40 John St., N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 
Steel Figures, $1; Letters, $3 a set. York & S., Clev., O. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N.Y. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts. Importers Vienna lime, crocus, 
etc. Condit, Hanson & Van Winkle, Newark, N. J., and 
92 and 94 Liberty St., New York. 

Wright's Patent Steam Engine, with automatic cut 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N. Y. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

Bradley's cushioned helve hammers. See illus, ad. p. 365. 

Electrical Indicators for giving signal notice of ex- 
tremes of pressure or temperature. Costs only 120. At- 
tached to any instrument. T.Shaw, 915 Ridge Ave.Phila. 

Diamond Drills, J. Dickinson, 64 Nassau St., N. Y. 

Instruction in Steam and Mechanical Engineering. A 
thorough practical education, and a desirable situation 
as soon as competent, can be obtained at the National 
Institute of Steam Engineering, Bridgeport, Conn. For 
particulars, send for pamphlet. 

Hydraulic Jacks, Presses and Pumps, Polishing and 
Buffing Machinery. Patent Punches, Shears, etc. E. 
Lyon & Co., 470 Grand St., New York. 

Forsaith & Co., Manchester, N. H.. & 207 Centre St., 
N. Y. Bolt Forging Machines, Power Hammers, Comb'd 
Hand Fire Eng. & Hose Carriages, New & 2d hand Machin- 
ery. Send stamp for illus. cat. State just what you want. 



For Alcott's Improved Turbine, see adv. p. 234. 

Burgess' Nonconductor for Heated Surfaces; easily 
applied, efficient, and inexpensive. Applicable to plain 
or curved surf aces, pipes, elbows, and valves. Sea p. 284 

Eclipse Portable Engine. See illustrated adv., p. 349. 

Telephones repaired, parts of same for sale. Send 
stamp for circulars. P. O. Box 205, Jersey City, N J. 

4 to 40 S. P. Steam Engines. See adv. p. 348. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and BHnl Machinery, Send for 
catalogue to Rowley & Herraance, Williamsport, Pa. 

The only economical and practical Gas Engine in the 
market is the new 'Otto" Silent, built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular. 

Blake " Lion and Eagle " Imp'd Crusher. See p. 365. 

Ore Breaker, Crusher, and Pulverizer. Smaller sizes 
run by horse power. See p .365. Totten & Co., Pittsburg. 
Silent Injector, Blower, and Exhauster. See adv. p. 364. 

Horizontal Steam Engines and Boilers of best con- 
struction. Atlantic Steam Engine Works, Brooklyn, N.Y. 

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien, M'f'rs, 23d St.* above Race, Phila., Pa. 

Peck's Patent Drop Press, See adv., page 364. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 15,000 Crank Shafts, and 
10.000 Gear Wheels, now in use, the superiority of their 
Castings over all others . Circular and price list free. 
Brass & Copper in sheets, wire & blanks. See ad. p. 365. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

For Superior Steam Heat. Appar., see adv., page 365. 

We will purchase or manufacture on royalty, Station- 
ers* Articles of real merit. A. C. Farley & Co., Phila., Pa. 

Valve Refitting Machine. See adv., page 364. 

Cut Gears for Models, etc. Models, working machin- 
ery, experimental work, manufacturing, etc., to order. 
D. Gilbert & Son, 212 Chester St., Phila., Pa. 

Holly System of Water Supply and Fire Protection 
for Cities and Villages. See advertisement in Scien- 
tific American of last week. 

Special Wood-Working Machinery of every variety, 
Levi Houston, Montgomery, Pa. See ad. page 366. 

The "best Truss ever used. Send for descriptive circu- 
lar to N. Y. Elastic Truss Co., 683 Broadway, New York. 

Inventors' Institute, Cooper Union. A permanent ex- 
hibition of inventions. Prospectus on application . 733 
Broadway. N. Y. 

Improved Work Holder for Lathes, Gear Cutting, At- 
tachments for Lathes, Tyson Vase Engine, Small Steam 
Motor. No boiler, no danger. Send for new catalogue, 
1880. Jackson & Tyler, Baltimore. 

Steam Engines ; Eclipse Safety Sectional Boiler. Lam- 
bertville Iron Works, Lambertville, N. J. See ad. p. 365. 

Hydraulic Cylinders, Wheels, and Pinions, Machinery 
Castings; all kinds; strong and durable; and easily 
worked. Tensile strength not less than 65,000 lbs. to 
square in. Pittsburgh Steel Casting Co . , Pittsburgh, Pa . 
New Economizer Portable Engine. See illus. adv. p. 365. 

Catechism of the Locomotive, 625 pages, 250 engrav 
ings. The most accurate, complete, and easily under- 
stood book on the Locomotive. Price $2.50. Send for 
a catalogue of railroad books. The Railroa d Gazette, 73 
Broadway, New York. 

Wm. Sellers & Co., Phila., have introduced a new 
Injector, worked by a single motion of a lever. 

Hand Fire Engines, Lift and Force Pumps, for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, NY, and 93 Liberty St., N. Y. city, U.S.A. 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St., N. Y. Wm. Sellers & Co. 



NEW BOOKS AND PUBLICATIONS 

Hubbard's Right Hand Record and News- 
paper Directory, 1880. New Haven: 
H. P. Hubbard. Price $1.50. 

The favorable opinion of Hubbard's Right Hand 
Record, expressed by us last year, is equally justified 
by this year's issue. It gives a complete list of all the 
newspapers published in America, and all the leading 
newspapers of the world. The names are arranged in 
alphabetical order under the towns of each State (also 
alphabetically arranged), with population of town, cir- 
culation of paper, blank spaces for advertising records, 
etc. Business men cannot fail to find it right handy as 
well as useful. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

W e renew our request that correspondents, i n referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from-$l to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



(1) D. J. F. writes: I would like to get a 
book by which I could get the correct way of getting at 
the lead and lap and cushion of steam engines,and what 
cushion and what lead are required to engines of different 
sizes and speeds; likewise some information of com- 
pound engines andtheir handling: In fact a book of plain 
questions and answers which any man can see into . A. 
Consult " Roper's Land and Marine Engines," '* Ed- 



wards 1 Catechism of the Marine Engine," " Forney's 
Catechism of the Locomotive." 

(8) Gr. R. C. writes. Referring to *■ Notes 
and Queries," No. 15 (May l),we do not understand what 
is meant by T=latent and sensible heat. A. T=sum of 
latent and sensible heat— sensible heat of steam at the 
pressure of the atmosphere is 212°, and the latent heat 
65*. sum^277°. 2. With water at 50° and steam 690 
lb , what percentage of fuel is saved by using water at 
100°, also at 150° ? A. You can have no water at 50°. 
With steam pressure at 60 lb. pressure, it will be about 
307° 

(3) J. N. H. asks: Does electricity pass 
between two points more easily in air than in a vacuum? 
A. More easily in air than in a high vacuum, as it is 
possible to create a vacuum so perfect that a spark will 
not pass at all. The spark passes more easily through 
rarefied air than through air at the ordinary density. 

(4) E. L. F. — A good common black ink 
is prepared as follows: Dissolve 15 parts extract of log- 
wood in 900 parts of water, allow to deposit, heat to 
boiling, and add 4 parts crystallized sodium carbonate. 
Dissolve in 100 parts of water 1 part of yellow potassium 
chromate, and add this drop by drop, with constant 
stirring, to the logwood solution. After standing for a 
few hours the ink will have assumed a full bluish-black 
color. 

(5) X M. asks: 1. Do you know of any 
solution with which to moisten tissue paper in order 
that a press copy may be taken from writing which has 
already been once copied, or from writing too old to 
copy from ordinary water moisture, and which will not 
discolor the paper? A. Try a weak solution of tannic 
acid. 2. In looking over my back numbers of Scien- 
tific American I found a receipt in No. 11, Vol. 35, 
page 171, query 8, which I tried, but without success; it 
also colored the paper green. Or is there any ink from 
which two press copies may be taken with an interval 
of about a week or ten days between the copies? A. A 
strong aqueous solution of aniline blue, violet, or black 
(soluble nigrosine) will answer your requirements very 
well. 

(6) H. O. asks: What are the exact pro- 
portions of sulphur, lampblack, and niter in gunpow- 
der? A. English war powder — niter 75 parts, sul- 
phur 10, charcoal 15. French war powder— niter 75 
parts, sulphur 12*^, charcoal 12^. Sporting powder- 
niter 76*9 parts, sulphur 9'6, charcoal 13'5. Blasting 
powder— niter 62j sulphur 20, charcoal 18. 

(7) T. R. M. writes: I have a large 
wooden cask for holding maple sap. What could I 
paint it with on the inside,to prevent the sap from pene- 
trating the wood and souring, that would not injure the 
sap? A. Have you tried melted resin colophony? 

(8) E. K. writes: I have a] good deal of 
copper plating to do. The solution I have, I succeeded so 
far of obtaining a nice bright copper color, but it will 
not keep. After I washed it off with warm water and 
exposed to the air for half an hour it turned into a rusty 
brown. My solution consists of Schwefelsaueres Kupfer 
dissolved in water with some sulphuric acid. How 
can 1 make the right kind of solution for such purpose? 
A. Use a saturated aqueous solution of copper sulphate 
(blue vitriol). Clean the work thoroughly by boiling in 
strong soda solution, pickling in dilute sulphuric acid, 
and scouring with clean sand, if necessary. If the 
work is iron use a strong battery at first. 

(9) R. A. P. asks (1) for a certain and yet 
safe exterminator for roaches or croton bugs. A. Pow- 
dered borax does very well if properly used. Inject it, 
by means of .a small bellows, into all the crevices and 
holes. 

(10) F. C. R. asks: 1. Why are rotary en- 
gines not nsed for all the purposes of an engine? A. 
Because it isalmostimpossibleto keep them tight under 
the conditions of constant use, and it is difficult to ar- 
range them to work expansively to the desired extent. 
2. Is there any method of reversing a rotary engine? 
If so, where can I find information regarding it? A, 
There is no difficulty in reversing them. You can find de- 
scription in almost any history of the steam engine and 
in the back numbers of the Scientific American. 

(11) F. G. N. writes: 1. I am building a 
light paddling canoe, according to the descriptions con- 
tained in the Scientific American Supplement, Vol. 
is., No. 219, page 3484, and do not understand how to 
make the watertight bulkheads. A friend told me that 
the sides in which the slats are made are curved by 
steam. Explain the building of the watertight bulk- 
heads in your valuable paper, and if curved by steam, 
please tell me how it is done. A. Make the bulkheads 
of rubber cloth or cotton canvas painted, closely nailed 
around the edges. The sides are steamed in an ordi- 
nary steam box and bent to shape and fastened oh a 
proper form and left to dry on the form. 

(13) L. V. A. asks for a remedy for remov- 
ing freckles and tan from the face. A. The following 
has been recommended: Sulpho-carbolate of zinc 2 
parts, pure glycerine 25 parts, rose water 25 parts, alcohol 
5 parts. Apply twice daily for a half hour. 

(13) N. L. writes: I am building a small 
horizontal double cylinder steam engine, two and a half 
inch bore and four inch stroke, what is its power? A. 
At 260 revolutions per minute, 2J^ horse power. 2. How 
large a fly wheel will it require? A. About 16 or 18 
inches diameter. 3. What is the number of thread to 
the inch (in machine taps standard from % inch to 4 
inches? A. 

Diameter in inches % ft % f s H \w % % % 1 
Threads per inch... 20 18 16 14 13 12 11 10 9 8 
Diameter in inches \% \\£ \% ljtf \% \% \% 2 %% %% 
Threads per inch... 7 7 6 6 5^ 5 5 4% 4'/ a 4 
Diameter in inches %% 3 8X' 3X 8& 4 m Qk Wa 5 
Threads per inch.. 4 3^3^X 3 3 2% %%%% 2% 
Diameter in inches 5& 5^j 5% 6 
Threads per inch . .2^ 2% 2% ty± 
4. Do you think the iron mercury flasks would be strong 
enough to run the above engine? Where can I buy 
them? A. Yes, you can generally obtain them from 
druggists. 



(14) W. L. H. asks: How much lead of the 
valve should the valve of a 100 horse power engine have, 
and what is the rule for giving a valve the required 
amount of lead? A. Probably about three-sixteenths 
inch. There is no rule; it depends upon pressure of 
steam, size and form of opening, and the velocity of 
the engine. 

(15) A. M. asks: Is steam applied success- 
fully to plowing? A. It has been in England, but we 
believe not in this country. 

(16) E. W. S. asks for directions for mak- 
ing paste such as is used for making paper matrices for 
newspaper stereotyping. Would like to have directions 
for making the back and face paste. A. Starch and fine 
glue, equal parts; soften the glue by digestion over night 
in cold water; then dissolve it in enough hot water to 
make a thin size; boil the starch in water to form a clear 
paste; add this to the glue and stir together; thin 
with hot water when necessary; warm before using. 

(17) W. S. H. asks: 1. How long should 
work be left in the nickel bath for a good deposit, if 
every thing be in good working order? The bath is com- 
posed of sulphate of nickel and ammonia. A. About 
twenty minutes is usually allowed, but with a weaker 
battery several hours may be allowed and better work 
will result. 2. What should cause the work to turn out 
black and rough? A. The battery used is much too 
strong; use a more moderate current. 3. Is there any 
work printed on nickel plating? I have the Scientific 
American from Vol. 32, and all the Supplements, but 
do not find much in them about it. A. You will find a 
good article on this subject on p. 309, Vol. 38, Scientific 
American. 

(18) C. H. J. asks how much a rod of com- 
mon round iron, one inch in diameter, fifteen to.eighteen 
feet long, will support on a steady strain: A. If of good 
iron, 3,800 lb. safely. 

(19) Gr. W. F. asks: For what purpose is 
ground or powdered mica used? A. It has been used 
in loading some kinds of paper, in the preparation of 
paints and bronze powders, in connection with nitro- 
glycerine tor certain explosives, as well as in toys. It 
makes an excellent fertilizer in soils deficient in alka- 
lies. 

(20) M. M. L. writes: I have a small steam 
yacht, 28 feet over all,8 feet beam, propelled by a 4 fluke 
28 inch diameter screw; the engine is an ordinary up- 
right link,motion. Everything works very nicely except 
the valve to the engine, which wants facing. Howshall 1 
face it in good shape? A. If you have not access to a 
good planing machine, you must face it by hand, with 
file and scraping tool. 

(21) H. S. H. asks which has the most 
power, 2 cylinders 8x10, connected to one shaft with an 
8 foot driver or fly wheel, or one cylinder 10x18, with an 
8 foot fly wheel— both to run 125 revolutions per 
minute. A. 10x18 inch, making the same number of re- 
volutions per minute. 

(22) E. D. F. writes: I have very nearly 
completed a small upright steam engine, diameter of 
cylinder 3}£ inches, stroke 6 inches, which I intend to 
run at 200 revolutions per minute. I have put on a 
balance wheel, 24 inches diameter, and will belt from a 
12 inch pulley. How much power ought I to obtain from 
such an engine with 50 lb, of steam? A. Two horse 
power nearly. 

(23) G. H. P. asks: What size boiler will 
it require for 1)^ inch cylinder, and what should be the 
length of stroke? A. The stroke may be three inches 
to four inches; the boiler should have eight to ten feet 
heating surface. 

(24) W. O. T. asks (1) the proper width 
and thickness for the packing ring of an engine, V/i inch 
bore and 3 inch stroke. A. 3-16 to J4 inch thick and 
% inch wide. 2. Would the ring be better made of 
brass than cast iron? A. No. 3. Why are two rings 
used on large engines ? A. To have one set break joints 
with the other, so as to prevent leakage and to give 
greater elasticity. 

(25) S. B. M. asks : 1. Is the forked top on 
a lightning rod any better than a straight one, both being 
made of the same metal (copper)? A. A forked top is 
generally considered best. 2. I have a 30 inch wood 
saw,with a 150 lb. balance wheel.on end of saw mandrel; 
saw makes about 500 revolutions to one of the horse 
power. I cannot get power enough in sawing large 
wood. Some claim it would run better without balance 
wheel; but I think the driving'pulley is not large enough. 
What is the trouble? A. Keep on your balance wheel, 
and use two horses if one has not sufficient power. 3. 
3. Would a boiler, 10 inches diameter, 20 inches long, be 
sufficient to uin a 1x2 engine about 45 revolutions per 
minute— boiler to set in a stove same as a teakettle ? 
A. Yes, 4. Would copper, such as stove boilers are 
made of, be heavy enough for the boiler, and what pres- 
sure would it stand? A. Use copper three times as 
thick as that used in stove boilers. 

Minerals, etc.— Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated. 

L. L. L.— 1. Labradorite and hornblende. 2. Same as 
No. 1, but with more of the hornblende and also ortho- 
clase. 4. Garnetiferous sandstone with hornblende. 
3. Hornblende rock.— T.W.G.— Pyrrhotine containing a 
small quantity of arsenic and antimony. It cannot be 
called an ore. It is of very little economic value.— D. 
C. K.— It is a fine silicioue stone, probably of infusorial 
origin. It might be useful for polishing purposes if ob- 
tainable in powder or blocks free from coarse impuri- 
ties.— A— It is not a meteorite, but a fragment of altered 
hornblendic rock, not valuable.— W. R. L. — It is galena 
—sulphide of lead, carrying a trace of silver.— G. I. L.— 
Metallic antimony.— E. G. T,— Mica schist of little value. 
— O. A. S.— Manganlferous clay iron stone. 



COMMUNICATIONS RECEIVED. 
On Gum Elastic. By A. T, 
Chemical Apparatus. By J. E. 
On Edison's Light. ByD. F. 
On Quarts Crystals. By W E. ri. 
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L0FF1C1AL. I 

INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of the United States were 
Granted in tne Week Ending; 

May 11, 1880, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 



A printed copy of the specification and drawing of any 
patent in the annexed iist, also of any patent issued 

■ Bince 1866, will be furnished from this office for one dol- 
lar. In ordering please state the number and date of the 

■ patent desired, and remit to >1unn & Co., 37 Park Row, 
New York city. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the speci- 
fications not being printed, must be copied by hand. 



Anthracene, manufacture of, P. Salathe 227,588 

Axle box. car, D. J. Timlin 227,457 

Bail and rim bending machine, J Geiger . .' 227,425 

Basin or sink for kitchens, etc., wash, F.Rauscher 227,575 

Beer cooler, IV. Schwartz 227,460 

Bell, electric alarm, C. Heisler 227,433 

Belt tightener and regulator, F. Paquet .227,382 

Blackboard, J. A. Crandall ... 227,492 

Blind and shutter, comb'd window, H. F. Watson 227397 

Blind slat operator, N. M. Hutton 227532 

Boiler and furnace, G. Bell 227,475 

Boiler scale collector, Youngblood & Holmes 227,605 

Boot and shoe stiffener, metallic, J Barsaloux (r). 9.198 

Bottle stopping device, B. Hollender 227,529 

Bracelet, C. B. Bishop 227,476 

Breakwater. H. Case 227,483 

Breastpin. G.'D. Stevens.... 227,594 

Bucket, slop. H. O. Keese 227,577 

Buckle loop. G. It. Kelsey 227,541 

Butter, device for preserving, L T. Hawley 227,432 

Button, flexible center, N H Bruce 227,479 

Button, separable, C. B. Carpenter 227.485 

Can capping machine, Adams & Renneburg 227,468 

Canallock.l' Milette 227,563 

Canceling device, pyro, A. S. Gear 227,423, 227,424 

Carbrake.H M. Lee 227,368 

Car coupling, I. J. Johnson 227,538 

Car, dumping, J. J Hill 227,434 

Car heater, street, G. C. Bovey 227,345 

Car propeller, street, H. B. Depp 227,417 

Carreplacer, W. V. Flynn 227,422 

Car wheel, J Absterdam 227,467 

Card holder.J. F. Emerson 227,507 

Carpet stretcher, G . D . Hartsuck 227,524 

Cartridge capping and uncapping implement, C . 

W. Corr 227,349 

Clasp, J H. Eastman (r) 9,194 

Cloth, etc.. machine for cutting, J. Crotte 227,494 

Clothes drier, G. W. Regers 227,385 

Clutch, Harlow & Barker 227,523 

Coal cutting and mining machine, J. Gowland — 227,354 

Cockle separator, F. A. Balch. .. . .217,471 

Collar and hame fastener, M. T. Hayes 227,431 

Colter, K. W. Manwaring 227,373 

Condenser for steam escapes, Alberger & Sault. . . 227,342 
Corn and phosphates, machine for dropping, M. 

Humphrey 227,359 

Corn sheller and cleaner, N . Stedman 227,453 

Cornice, curtain, H H. Winger 227,466 

Corset clasp, Franz & Janssen . ...227,513 

Cotton, preparing absorbent, L, A. Buckman. 227,480 
Cotton presses, band tightener for, J. L. Sheppard 227,590 

Cultivator, O. J. King 227,543 

Cultivator, S. T James 227,360 

Cultivator, J. H. Peirce. 227,383 

Currying knife, J. Tuggle 227,597 

Cutter head, H. I. Bertermann 227,407 

Dairy bureau, C. A. & G. A. Mosher 227,567 

Derrick for hoisting, grubbing, etc., J. Motheral. 227,442 
Disintegrating ramie, etc., machine for, A.Angell 227,469 

Dissolving apparatus, J. Tregurtba 227,396 

Dividers, C. F. A. Reimann 227,578 

Door check, C. T. Close 227,414 

Draught for plows, central, L. Begon 227.406 

Drain, gas, and water pipe, M. M. Camp 227,412 

Earring, L. Rieger, Jr 227,581 

Egg beater, Morse & Burnham 227,378 

Egg carrier, D. Goodwillie 227,518 

Electric light switch.E. R. Knowles 227,365 

Elevator. J. Q. Myers 227,379 

Elevator fan attachment, L. Davis 227,497 

Elevator for loading and unloading cattle on ship- 
board, H. P. Kirkham 227,544 

Emery wheels, treatment of, J. F. Wood 227,402 

Explosive compound, R. W. Warren 227,601 

Faucet, water, J. Tucker 2,27,598 

Felly boring machine, J. G. Peace 227,572 

Fence wire stretcher, W. A. Murray 227,443 

Firearm, revolving, J. H. Bullard 227,481 

Firearm, revolving, G. W. Schofleld 227,449 

Fire escape, C. C. J.Wood .*. 227,401 

Fire place fender, J. H. Kizer 227,545 

Firescreen, W. P. Owen 227,568 

Flue cleaner. W. G. Williams 227,398 

Foil, making metallic, H. S. & L.Crooke... 227,495, 227,496 

Fruitdrier, J. H.Burks 227,482 

Furnace, J. H. Irwin 227.535 

Furnace, etc., lining, J. !'. Kimball 227,542 

Galvanic battery, R. Schlumberger 227,448 

Garden rake, cast steel, C. T. Beebe 227,473 

Gas, apparatus for enriching, Li veaey & Kidd 

227,547, 227,548 
Gas, apparatus for enriching, Livesey & Kidd. , .-. 227,549 
Gas, apparatus for making illuminating, W. H. 

Douglass ..; 227,502 

Gas burner and regulator, self -extinguishing, W. 

II. Hovey 227,486 

Glass pitcher, J.Grundy ..: 227.426 

Glass, porcelain, etc., joining pieces of , A. Man . . . 227,370 
Glove or garment fastener, spring, A. G. Mead . . . 227,440 
Goods, implement fcr handling shelf , A.F.Perry. 227,444 

Governor, steam, G. E. Noyes (r) 9,196 

Grain, etc., apparatus for drying and renovating, 

J. McCoy 227,376 

Grinding mill, O. E. Winger 227,465 

Hame fastener, A. C. Richardson. 227,384 

Hammer, steam, J. Watt 237,460 

Harness check hook, G.W.Hinkle.. 227,485 

Harrow, D. B. Eberly 227,506 

Harrow, A. Low ... . ? 227,551 

Harrow, J. A. Prindle .227,445 

Harrow tooth, spring, A . P . Sprague 227,593 

Hat and other head covering, Heimann & Wall... 227,527 

Hats, forming naps for, J. R. Russell 227,584 

Hatchway door mechanism, W. 1. Ely.... 227,421 



Hay rake, horse, J. B. Witter 227,604 

Indigo, manufacture of artificial, A. Baeyer. 227,470 

Induction coil, F. A. Klemm ...227,546 

Insulating and protecting telegraphic conductors, 

M. M. & R. P. Manly 227,371 

Insulating telegraph wires, coating mettils, cover- 
ing roofs , and for other purposes, composition 

for, E. Everhart ...227,352 

Ironing board, G. W. King 227,363 

Jetties, construction of , S E.Hughes ..227,531 

Jewelry, imitation of mosaic for, F. E Meyer . . 227,377 
Ladder and ironing board, combined step, M. 

Campbell 227,346 

Lamp and lantern burner, G. A. Beidler. . . ... 227,474 

Lamp, electric, W. Sawyer. 227,386 to 227,390 

Lamp, electric, F. Tommasi 227.596 

Lamp regulator, electric, J. E. Braunsdorf 227,478 

Lamps with gas, apparatus for charging electric 

T. B. Stillman 227.454 

Last block fastener, IT. R. Harvey ... 227,429 

Latch lever, G. H. Sargent 227,587 

Leather folding machine, C. S. Marshall.... 227.555 

Leather skiving machinery, M. M. dough .... ... 227,347 

Letter box, W. Evans, Jr 227,509 

Letter box, T. R. Lowerre 227,552 

Lozenge machine, J. B. Eaton 227,505 

Lubricator, W. & R. Paulson 227,570 

Mailing box, C. B. Sabin ..227,447 

Metal tubes, machine for forming seamless, A. T. 

Whitehouse. 227,462 

Milk cans, water tank for, Dorsey & Reed 227,503 

Muff, ear, I. B. Klelnert 227,361 

Musical instruments, key board attachment for, 

J. F.White 227,461 

Nap forming apparatus, J R Russell 227.585 

Net, fly, D. Fischbeck. 227,353 

Nut tapping machine, E. P. McLane 227,558 

Oil burner, petroleum, D. E. Banks... 227,472 

Ore washing machine, F J . Seymour 227,589 

Organ, reed, O. W. Bartlett 227,343 

Oven, regenerative hot blast, J. M. Hartman 227,430 

Ox bow fastener, H. Wojan 227.399 

Packing for artesian wells, S. R. Dresser 227,419 

Packing for fountains, piston or plunger, J. 

Hegarty 227,526 

Pail, dinner, T. A Lott 227,369 

Paper and method of preparing the same, safety, 

Fortier & Wyman 227,559 

Paper bags, manufacture of, M. L. Deering 227,350 

Paper cutting machine, W. Heckert.. ; 227,356 

Paper for beaming woven fabrics, preparing J. 

Orelleetnl.. 227,381 

Paper, manufacture of wood pulp for, Wilson & 

O'P-eilly 227,464 

Paper pulp, moulded articles from. J. R. Hertford 227,357 
Paper stock from colored rags, preparation of, 

Wilson & O'Reilly 227,463 

Pen, stylographic fountain, A T . Cross 227,416 

Percussion strip, H. F McGill 227.560 

Piles, apparatus for sinking and removing, H.Case 227,484 

Pitcher, porcelain lined. Miller & llerry 227,565 

Pitman connection, P . W. Stanhope, Jr. 227.393 

Plane, bench, W. Steers 227,452 

Planer tool, iron, H. Dewey.. 227,530 

Planter, corn, J. W.Clark 227.48S 

Plow.L. Begon 227,405 

Portable engine, E. W. Mills 227,566 

Printing machine sheet delivery apparatus, S. D. 

Tucker 227,599 

Printing machines, device for straightening paper 

as delivered from, A. Binkard 227,344 

Printing press, oscillating, II. S. Griffiths 227,520 

Propellerfor boats, sculling, T. J. Coulter 227491 

Pulley, expansion, Hill & Hulbert 227,35s, 

Pump, D. P. Manrose 227,439 

Pumping apparatus, W. V. Henry 227,528 

Radiator, steam, E. F. Gordon 227,517 

Rail chair, J. B. Tarr.. 227,456 

Railway cross tie and rail fastening, D , S. Witten- 

hall 227,602 

Railway joint. R. E. Greenwell 227,519 

Railway joint, J. W. Hudson 227,530 

Rakes, manufacture of .solid shank cast steel, J. 

B.Hamblin '. 227,521 

Refrigerating apparatus, J. C Mack 227,553 

, River channels, machine for deepening, T. B. 

! Taylor 227,595 

i Sand paper holder, C. M. Lothrop 227,438 

j Sashlock.G. J. Metzger 227,562 

Saw, circular, J. K. Lockwood (r) 9,197 

Scale beams, poise for, \V. W. Reynolds . ... 227,579 

Scissors, J. D. Frary 227,514 

Scraper, sweat, R. S . Judson 227,362 

Screw stock, P. Everilt 227.508 

Seal press. J. M. Harding 227,522 

Seggars and other pottery ware, manufacture of, 

O. O. Bowman 227,408 

Sewer gas trap, J. A. Burgess 227.411 

Sewing machine driving mechanism, C. L. French 227,515 

Sewing machine, hemstitch, Brown & Mayer. 227,375 

Sewing machine, running stitch, J. Heberling — 227,525 

Shutter worker, N. M. Hutton 227,533 

Sickle grinder, P. W. Krause. 227,366 

Sieve, separating, J. H. Chase 227,486 

Sifter for ashes, etc., J. H. Chase 227,487 

Slate, book, I*ruyn& Hyatt 227,574 

Sleigh knee, J. C. Storm 227,455 

Smelting furnace, W . Fields 227,510 

Smoke and cinder conveyer for locomotives, J. S. 

Lloyd 227,550 

Soda, making bicarbonate of , W. J. Menzies 227,561 

Spark arrester, J. D. Brown 227,410 

Spark arrester, Dunn & Havener 227,420 

Spinning machinery, automatic roving piercer 

and breaker for, H. C. Grayson 227,427 

Stairway elevator, J. I. Tay 227,459 

Stamp, hand, C. C. Wilson... 227,603 

Starch press, R . Johnson 227.537 

Starching machine, W.H. Robertson.. 227,583 

Steam boiler, J. E. Jerrdld 227,536 

Steam generator, T. I. helper.., 1 227,437 

Steam heaters, air valve for, Jones & Holt 227.861 

Steam railway brake, J. Woods. 227.400 

Steaming apparatus. B. H. Scott. ..;... 227.451 

stove casing, W. B. McBee 227.556 

Street sprinkler, W. R. Paddock.... .. 227,569 

Striping machine, J. Dion . 227,501 

Sugar, apparatus for cooling cube, J. V.V.Booraem 227.477 

Suspender ends, buckle loop for. E. A. Smith 227,592 

Switch stand, A. K. Mansfleld .. , . 227,372 

Tally, grain, R. G Brown 227,409 

Tally, lumber, J. L Paxson 227.571 

Tap, expansion, L. W. Stockwell . 227,394 

Thill coupling, A. B.Kurtz .., ... 227,367 

Ticket reel, J. S Ives 227,534 

Tire upsetter, J. F. McCoy . 227,557 

Toggle bearing, compensating, S. L. Marsden . 227.554 

Toolhandle, A. Nawadny 227380 

Toy watch and clock, L . Fried 227,516 

Traction engine, C . M Miller 227,441 

Trays, machine for making wooden, R. Richardi. . 227,580 
Tricycle.F. Fowler '..' 227,511 



Triturating and mixing apparatus. J. Tregurtha.. 

Triturating machine, I. Davis . 

Truck, hand, B Colvin 

Tug, hame, S. R. Copeland 

Valve lifter, automatic, H. Tuttle 

Vehicle brake, J. H. Coffman 

Vehicle, side bar, De Grush & Wroath 

Vehicle spring, p. C. Freese 

Vehicle wheel, J. C. Turnbull - . 

Ventilator, W. S. Sayers 

Vial, H E.Dennett... 

Vinegar, apparatus for making, V. Michaelis 

Vise, W. Riley 

Wardrobe and trunk, combined, W . II . Hainan.. . 

Watch barrel, J. Martin 

Watch case spring, W. Drysdale 

Watch dial, adjustable, Covell & Chase 

Water closet signal, D. R. Baker 

Water meter and motor, C A. Read 

Waterproof fabric, P' Peterson 

Weather strip, G. W. Bell 

Whip handle, J. O. Schmidt 227,391, 

Whistle for steam boilers, duplex, J. V. Jove .. .. 

Windmill, M. Crossman 

Windmill, I„ M. Devore 




22»395 XX COT (not painted, White Duck) $2. 

227,489 
227,490 
227,600 i 
227834 
227,499 | 
227,512 I 
227,458 
227,586 
227,351 
227,564 
227,582 
227,428 
227,374 
227,504 
227,415 
227,403 
227,576 
227,573 
227,404 
227392 
227,539 
227,493 
227,418 



Makes a perfect bed. No mattress or pillows required. 

[ Better than a hammock, as itflts the body as pleasantly, 
and lies strairjht. Folded or opened instantly. Self- fasten- 
ing. It is just the thing for hotels, offices, cottages, camp- 
meetings, Bportsmen, etc. Good for the lawn, piazza, or 

I "coolest place in the house." Splendid for invalids or chil- 
dren. Sent on receipt of price, or C. O. D. For 50 cts. 
extra, with order, I will prepay expressage to any rail- 
road station east of Mississippi River and north of Mason 
and Dixon's line. For 75 cents, in Minnesota, Missouri, 
and Iowa. 

HE1MHON W. I,Anil, 108 Fulton St., Bog. 
ton; 207 Canal St., New York; 165 North Second St., 
Phila.i 94 Market St., Chicago. Send for Circulars. 



Windmill, A . .luelf s 227.540 

Windmill, N. Small... 227,591 

Window and door protector, F. Guild... 227.355 

Window screen, J. Reigart ... ■ 227,446 

Yoke, neck, A. B. & J. J. Clark 227,413 

DESIGNS. 

Carpet, W. J. Gadsby. 11,775 

Oilcloth, (IT &V E.Meyer 11,769 to 11,774 

Pin, ornamental, C. Z De Young. 11766 

Ring, C. Z. De Young 11,767 

Types, font of printing, C. E Ileyer 11,768 
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TRADE MARKS. 

Beer, lager, p. M. Ohmeis& Co 

Bitters, liniment, and kindred medical preparations, 

Gentian Bitters Company 

Charts for draughting garments, pattern, E.J.Linck 
Cigars, cigarettes, and smoking tobacco, Straiton & 

Storm 

Game or toy, boxes containing the apparatus for a, 

M.J. Rice . 

Tobacco, smoking, Weisert Brothers 



7,905 



7,901 
7,902 



7,903 
7,906 



English Patents Issued to Americans. 

From May 11 to May 14, 1880, inclusive. 
Audiphone, O. D. Orvis, Chicago, 111. 
Game apparatus, M. T. Foote, U, S. A. 
Harrow and roller, R. B. King, Independence, Kansas. 
Heddles for looms, S. Sewall, Jr., Tewkesbury, Mass. 
Ladder, extension, J. E. Richard, New York city. 
Telephonic exchange, G. L Anders et ai., Boston, Mass. 
Umbrellas and parasols, W. A. Drown, Philadelphia, Pa. 
Velocipede, F. Fowler, New Haven, Conn. 
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1'iside Pace, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - #1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements r.iust be received at publication office as early 
as Thursdaymorning to appear in next issue. 
SW~ The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,0u0 copies every 
weekly issue." 
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PONY PLANER 

Will plane 6 inches thick, and 
as thin as % inch, and in quan 
tity from 8,000 to 18,000 feet in 
ten hours. We build four sizes, 
16, 2ft 24, and 30 inch, either with 
one or two roller feed; also, 
Eureka Band Saw, Upright 
Shaping and Variety Moulding 
Machines. 
For particulars, address 
FRANK & CO., 

Buffalo, N. V. 



A 



LL.... MANUFACTURERS.. INTERESTED. 



There is great advantage in being located close to the Sale 
and Jobbing Houses of New York City, the great Market 
and Distributing Center for the whole Country. Most ex- 
cellent Manufacturing facilities are newly opened, on low 
terms as yet, on the City Border ,with Water Frontage, etc. 
For Particulars, address A. J. STEVENS, 111 B'way, N. Y. 



OBESITY: A FEW THOUGHTS ON ITS 
.Nature and Treatment. By J. J. Mulheron, M.D. Obe- 
sity shown to be an abnormal condition, the result of 
a transgression of fixed phys iologieal laws, and differing 
in tliis respect in nowise from diseases in general; the 
dangers attendant upon it; methud of treatment, em- 
bracing diet, exercise, and medication. Contained ir. 
StiKNTlFic American Supple w j;nt, No. '210. Price 
JO cents. To be had at this office and from all news- 
dealers. 
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WANTED— A " GWYNN PUMP" AND A 

" Gwynn Pumping Engine," as built in this country in 
1848-1856. Will pay liberal price for one orboth. 
Samuel S. Webber, 204 & 206 Greene St., New York City. 

For Sale.— The 

Entire Patents 

for Canada and 

Great Britain, 

for a new medical appliance that is making a fortune 

for the American owners. Nothing like it. Splendid 

chance for two men with pi uck and som e money. Address 

PATENTEE, Box 143, Hinsdale, New Hampshire. 



A Fortune. 




PATTERN 

MAKERS' 

Bevelimr Scroll Saw and 

Tiirnintr l-athe. 
Guaranteed to be the most pro- 
fitable ever put into a pattern 
maker 's shop. Will saw at any 
bevel.andleaveswork readyfor 
shellaccing. For gears'.registers 
and scroll patterns will do the 
work of 3 or 4 men, and work 
made with it will draw SO per ct. 
better than that made bvhand. 
Invaluable for country f'ndries 
and those whowould like to do 
work at home. All shopB that 
see it buy it. Send f orcatalogue. 

A. H. SHII'MArt, Koebeater, H. T. 



THE CONSTRUCTION OF CANVAS 

Canoes.— By W. P. Stephens. Complete descriptions 
and working drawings of two handsome and durable 
boats, designed for the benefit of those who do not care 
to go to the expense of a w ooden canoe, and who prefer 
to build and equip their own craft. The larger boat in 
model is similar to the famous Baltic Bob Rcb, but is an 
improvement upon that. Dimensions: length, 14 ft; 
beam, ''6 in.; depth at bow, 12^ in.; stern, 12 in.; amid- 
ship, 9 in.; draught, loaded, 5 in. The smaller boat is 
well suited for a boy, and will do for hunting, fishing, 
and cruising. Itisvery portable. Length, 12^ft.; beam, 
26 in.: depth, 12, 104, and %% inches, by means of the 
detailed directions and drawings here given, anyone 
with slight mechanical ingenuity, can construct for him- 
self a boat which, with proper care in use, will prove 
very durable. Contained in Scientific American 
Supplement, No. M1G. To be had at this office and 
from all newsdealers. 



(MACHINE ^ KNIVES, 

FOR PAPERMILLS. B00K- 
BINDERS.WOOD WORKING 
AND AGRICULTURAL MACHY 
ALSO PARALLEL VISES FOR 
! MACHINISTS, PIPE FITTERS. 
61ACKSMITHS WHEELWRIGHTS 
PAnERNMARER$S.C.,_. „ 
MANUFACTURED BY =^CQ~^' 
TAYLOR STILES SCO. 
REIGEL5VILLEWARRENC0.N.J. 




WANTED, 

An experienced foreman for a machine shop, to work 
about 50 men on a large variety of heavy work, repairing, 
etc. Address W. C. & CO., Box 6, Chicago, 111. 



THE FRICTION CLUTCH CAPTAIN 

can be applied to all classes of 
machinery that is driven by 
fly-wheels and are liable to be 
broken by po wer stored up in 
wheel, such as calender rolls, 
upsetting machines, presses, 
and wire drawing machines. 
We can warrant to save gear- 
ing and all machinery from 
breaking by using our 
clutches. Starts gradual, 
stops quick. Any amount of 
power controlled. 

Friction Hoisting Eugines and Hoisting 1)rnm«. 

for line shaft and safety elevators. Can be run faster 
and stop quicker than any other friction 

D. FRISBIE & CO., New Haven, Ct. 




SALESMEN f 
WANTED. 



A Month and Expenses 

selling to DEALERS t ~~ 

SAMPLES FREE. 

Send 3c. STAMP to \ 

■insure answer. 8. FOSTER & CO., Cincinnati, 0. 



: CIGARS 



^uJOHN GREENWOOD &C0. 

B -r ROCHESTER N.Y. 



The Cambridge Boiler Explosion. 

An examination of the attack, in the columns 
of " The Boston Daily Advertiser?* 

upon the judicial decision. 

By J. R. ROMIMSON, 

40 PAGES. PRICE lO CENTS. 



Mr. Robinson brings out, in the course of this review, 
information of great value in relation to boiler engineer- 
ing. He also showsthat there has come to be in our boiler 
construction and inspection a disregard of the standards 
of the authorities, or grave concern to all who are re- 
sponsible for the safety of steam boilers. 

" The pamphlet contains important suggestions which 
we are obliged to omit for want of space. But we com- 
mend them, and the reasons on which they rest, to all 
that are interested in the subject."— Daily Advertiser. 

" We wish we had space to follow the author through all 
his statements, for every sentence is full of matter for 
serious thought to the public."— American Architect. 



A. WILLIAMS & CO., 

Publishers and Dealers in Scientific Publications, 
383 Washington Street, Boston, Mass. 

Copies sent, free of postage, on receipt of price, in silver 
or currency. 
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To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot he overestimated. Its circulation 
i3 „en times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper.' He wants circulation . If it is wor h 25 cents per 
line to advertise in a paper of three thousand circula- 
tion, it is worth H per line to advertise in one of forty- 
eight thousand. 

The circulation of the Scientific American is guar- 
anteed to exceed Fifty Thousand every week. 

For advertising rates see top of first column of this 
page, or address 

JttUNN & CO., 1'ubHsbers, 

37 Park Row, New York. 
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BAIRD'S 




FOR PRACTICAL MEN. 

Ournewand enlarged Catalogue of Practical and 
Scientific Books, 96 pages, 8vo ; a Catalogue of Books 
on Dyeing, Calico Pkinting, Weaving, Cotton and 
Wooi'.rn Manufacture, 4to; Catalogue of a choice 
collection of Practical, Scientific, and Economic 
Books, 4to : List of Books on Steam and the Steam 
Englae, Mechanics, Machinery, and Engineering, 
4to. List of Important Books on Metallurgy, Met- 
als, Strength of Materials. Chemical Analysis, 
Assaying, etc.. 4to ; Listof Books on Mining, Mining 
Machinery, Coal, etc.,4to ; two Catalogues of Hooks 
and Pamphlets on Social Science, Political Econo- 
my. Banks. Poitlation, Pauperism, and kindred 
subjects; a Catalogue of recent additions to our stock 
of Practical Scientific and technical Books; 
as well as a List of Leading Books on Metal Mining, 
Metallurgy, Mineralogy, assaying, and Chemi- 
cal Analysis, sent free to any one who will forward 
his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut Street, Philadelphia. 




THE DINGEE & CONARD CO'S 

BEAUTIFUL EVER-BXOOIMNG 




THE BEST IN THE WORLD. 

Our Great Specialty is growing and distributing these 
Beautiful Hoses. We deliver Strong Pot Plants, 
suitab) e for immediate bloom, safely by mail at all post- 
offices. 5 Splendid Varieties* your Choice, all labe ed, 
for SI 1 IS for S3* 19 for $3; tt6for*4| 35 for #5; 



75 for $1 Of 100 for $13. J33T Send for our New 
Guide to Rose Culture— 60 pages, elegantly illus- 
trated— and choose from over Five Hundred Finest 



Sorts. Address 

THE DINGEE & CONARD CO., 
Rose Growers, West Grove, Chester Co., Pa. 



RUBBER BACK SQUARE PACKING. 

BEST IN THK WORLD.. 

For Packing the Piston Hods and Valre Steins of Steam Engines and Pumps. 

B represents that part of the packing which, when in use, is in contact with the Piston Rod. 
A the elastic back, which keeps the part u against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. ' „ . „ 

This Packing is made in lengths of about 20 feet, and of all s.zes from U to 2 inches square. 

JOHN H. CHEEVEK, Trens. NKW YOllli BELTING & PACKI.M! CO., SJ & 38 Park Bow, New York. 




Patent Steam Friction Crane 




Will coal locomotive in three 
minutes. Two machines will 
load or unload 1,000 tons per 
day of coal or ore . The best 
and cheapest. 

NOBLE & HALL, 

ERIE, PA. 



Grain Speculation 

in large or small amounts. $25 or $85,000. Write 
W. T. SOULB & CO., Commission Merchants, 
130 La Salle St., CHICAGO, ILL., for Circulars. 



WAYMOTH IATHP. 

Latest improved. Rotary 
and Stationary Bed Plan- 
ers and Buzz Planers; 
Band Paws; Wardwelt's 
Patent Saw Bench Bowel 
Machine ; Chair Machine- 

2 r ; Boiler Machines, etc. 
Iso large stock of Second- 
hand Machinery always on 
_ hand. Send for catalogue, 

and state just what you want, to Rojxstonk Machink 
Co., 48 Water St., Fitchburg, Mass. 




WOOD WORKING MACHINERY. 

• , Jt-- TENONING, CARV/NG, 

, .,-:■ •• MACHINES. ~? ! K'; 

''-^":i BANDS, SCROLL SAWS "^ 

:-lT<, . UNIVERSAL , unRKFRS i : ' ■•'■" 

CI NC IN NATI.O. U.S.A. 



GOOD BUSINESS FOR SALE. 

Owing to ill health, the subscriber offers for sale his 
Interest in the 'Iron Foundry and Machine Shop of 
T. H. Risdon & Co. 

This establishment manufactures the celebrated Ris- 
don Water Wheel, which excelled all competitors at the 
test of turbines at the Centennial Exhibition. This is a 
rare chance to obtain an interest in a long established 
and prosperous business. 

Will be sold cheap and on accommodating terms. 
Apply to T. H. RISDON (private), 

Mount Holly, N. J. 

RIP PAY t0 sel1 our Rubber Printing Stamps. Sam. 
D I U In I pies free. Taylor Bros. & Co., Cleveland, O. 



J. C. MOSS, Prest. and Supt. 
R. B. MOSS, Ass't Supt. 



M. A. MOSS, Treasurer. 



J. E. RAMSEY, Secretary. 
H. A. JACKSON, Ass't Sec'y. 
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MOSS'S NEW FBOCESS, 

535 PEARL STREET, COR. ELM, ONE BLOCK FROM BROADWAY. 




Bookwalter Engine. 

Compact, Substantial, Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
price of 

3 HORSE POWER $240 00 

M " " 380 00 

6J£_ " " 37000 

%W~ Put on cars at Springfield, O. 
JAMES MFFEL & CO., 
Springfield, Ohio, 
or 110 Liberty St., New York. 



Relief Plates for Newspapers, Book, and Catalogue Illustrations engraved in Type Metal in a superior manner 
by a new and improved Photo-Chemical Method, from all kinds of Prints, Pen Drawings, Photographs, Tintypes, 
Original Designs, Pencil Sketches, and when available, from the subject itself. Much cheaper than wood cuts. 
These plates are mounted type high, have a perfectly smooth printing surface, and the lines are as deep, sharp, and 
even as they could possibly be cut by hand ; can be used on any press where type or wood cuts can be used, and can 
be printed on wet or dry paper. Electrotypes can be made from them in the usual manner. To facilitate our busi- 
ness we have an electric light of very great power, which enables us to prosecute our work in cloudy weather and 
to push through hurried orders in the night. We also have a fully equipped steam electrotyping department, and a 
large cylinder press for fine relief plate printing. Mr.Moss in withdrawing from the Plioto-Engraving 
Co., U7. Park Place, has retained lor himself all improvements made and used by him in Photo* 
Engraving since May, 1873. Engraving of portraits, landscapes, and machinery of every kind 
for manufacturers, catalogues, inventors' circulars, scientific books, and newspapers, executed 
l n the highest style of the art at reasonable prices. Our Motto is, " The Best Work at Low Prices, Always 
on Time." Send stamp for illustrated circular. Send copy for estimate. Please mention this paper. 



STEAM PUMPS. 

HENRY R. WORTHINGTON, 

239 Broadway, N. Y. S3 Water St., Boston. 
709 Market St., St. Louis, Mo. 

The Worthingtox Pt/MPixo Exgines for Water 
Works— Compound, Condensing or Non-Condensing. 
Used in over 100 Water-Works Stations. 

Worthington Steam Pumps of all sizes and for all 
pur oses. 

Prices below those of any 

other steam pump in 

the market. 

Water Meters. Oil Meters. 



B. W. PAYNE & SONS, CORNING, N. T. 

Patent Spark- Arresting En- 
Kines,mounted and on skids, 
vertical Engines with wro't 
boilers. Eureka Safety pow- 
ers with Sectional boilers— 
can't be exploded. All 
with Automatic Cut-Oifs. 
From$lSO to $2,000. 

Send for Circular. State 
v 1 -"'i saw this. 




IMPLEMENTS, MACHINERY, ETC. 

Catalogues, prices, and Agency terms solicited. Uneat> 
ceptional references. OSKAR NETZLER, Agent in 
Brisbane, Queensland, Australia. 



14-STOP ORGANS 

Stool, book, and music, boxed and shipped, only $85 .00. 
New Pianos, $210 to $1,600. Before you buy an 
instrument be sure to see my Midsummer offer, illus- 
trated, free. Address Daniel F. Beatty.Washington, N. J. 
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PHOSPHOR-BRONZE 



i 

ACKNOWLEDGED to be the BEST METAL for 

BEARINGS, Jmmimi?' Cog WWs ' 
HYDRAULIC ,s#PH M SLIDES, 
CYLINDERS, ^Sjm^ VALVES, 



Pump Rods, &**?*«• ^^-BOLTS, ETC. 

Pamphlets and particulars on application to 

The PhosDlior-Broiize Smelting Co., Limited, 

2038 Washington Ave., Fhila., Pa. 

Sole Manufacturers of Phosphor-Bronze in the I'. S. 




TRIUMPH 
MIDDLINGS MILL 

Under Runner, Iron Frame. 
Mills changed from old to new process. 

WILCOX, SHIXKLK & MILLER, 

Mill Furnishers, 

PITTSBURGH, PA. 

Established in IMS. 
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JUST ISSUED. —Steam Users. 



MILLS' DIRECTORY Of BOILER OWNERS 

and STEAM USERS inthe 
NEW ENGLAND STATES. 

Arranged by city and town alphabetically. This book 
gives the number of Boilers used in each establishment. 
Business men dealing with this trade will appreciate its 
true value for canvassing and circular advertising. Sent 
C. O. D. for $3.50. THE Jl N. MILLS PUBLISHING CO., 
10 Pemberton Sq., Boston. 165 Broadway, New York. 

FOR SALE— ONE No. 5 VALLEY MANU- 

facturing Co.'s fly wheel— pump suction, 3J^ ; discharge, 
%%. One No. 2 Valley Mfg. Co.'s fly wheel— pump suc- 
tion, 2; discharge, 1%. Apply to PAUL A. OLIVER, 
basement First National Bank, Wilkesbarre, Pa. 






HAND POWER AND HiBRAUuC 
f '-"FREIGHT & PASSENGER «v- 
\ SHAPING- PULLEY'S 8< HANG-ERS 
i 'L.S. GRAV£S&S0N ROCHESTER NY. 



AGENTS WANTED. 

We want agents to sell the WORLD KESOWNED 

WILSON SEWING MACHINES 

in unoccupied territory. We are prepared to offer in- 
ducements that will pay from One to Six Thousand 
Dollars a year. For further particulars, address, 
stating business experience, 
WILSON SEWING MACHINE COMPANY, 
Chicago, UK 



PROSPECTING MINERAL 

CYLINDRICAL SECTIONS OR 
DISTANT 0ORED ARTESIA 
AN!} STRAIGHT admitting a 


LANDS A SPECIALITY. 

COPES OBrAINtT. the: vvhcle 
N WELLS BJRED HOUND 

i.AMGtFi . :; UMr am: casing 
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HOLE THAN BY AN* OTHER 
PRGCf.So. llSTIMATS Giv'f.N 
>fJ2 CONTRACTS WADE Bv 

Pennsylvania •• 
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SPAKE THE CKOTON AKD SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D.ANDREW94 BRO., 235 Broadway, N.Y., 
whocontrol the patent forGreen'sAmerican Driven Well. 



WANTED.— FIRST-CLASS PARTIES IN 

cities to sell Wing's Fan Ventilators. A great success. 
Rare chance to make money. See Sci. Am., Jan. SI, 1880, 
or send for pamphlets, etc. X>. J. WING, or The Simonds 
Mfg. Co., 50 Cliff Street, New York. 




SHEPAIID'S CELEBRATED 

$40 'Screw Cuttiii? Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. I.. SIIEI'ARD i CO.. 

331, 338, 385. & 337 West Front Street, 
Cinciiiiinti, Ohio. 



Pond's Tools, 

Enslne Lathe*. Planers, Drills, <fcc. 

DAVID W. POND, Worcester, Mass. 



FOR SALE.— One Schenck Matcher in running order. 

Cost 92,100. Will sell for 1360. Call on or address 

G. & T. ALLING & CO., 136 B. Water St., New Haven, Ct. 




THE FORSTER-FIR 

MIN GOLD AND SILVER 
AMALGAMATING COMFY 
of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 

^ covers the mercury rapidly. 

«ifci Apply as above. 
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STEAM PUMPS, 

FO^l EVERY DUTY. 

VALLEY MACHINE CO., 

EASTHAMPTON, MASS. 




PQRTABI-E 



NECKED SPINDLE 
AND OIL TIGHT BUSH 



MUNS0N BROTHERS. 

(jS MANUFACTURERS. -Oy 

AND MILL FURNI5HIH6S.^V 

UTICAN.Y.U.S.A. * 



MECHANICS WANTED. ' 

In consequence of the continued increase of our busi- 
ness, we are constantly in need of good sewing machine 
assemblers, adjusters, tool makers, and drill, mill, and 
screw hands- First-class workmen, desiring permanent 
employment atgood wages. should address for part eu- 
lars, stating their qualifications, to 

WILSON SEWING MACHINE CO., Chicago, 111. 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 



TC I p Q U r\ M C Works 1 mile. 
t 1- B T IIUIl C p r i Ce 13.50. Pat'd 
Circulars free. Holcomb & Co., Mallet Creek, Ohio. 




CAVEATS, COPYRIGHTS, LABEL 
REGISTRATION, EiC, 

Messrs. Mmm & Co,, in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
tears' experience, and now have umqualed facilities 
for the Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Labels, Copy- 
rights, Designs, Patents, Appeals, Reissues, Infringe- 
ments, Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

Foreign, Patents.— We also eend,/r«« of cMrge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American Inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patei ts— embracing Canadian, English, German, 
French, anil Belgian— will secure to a n inventor the ex- 
clusive monopoly to his discovery among about one 
bund bed and fiftv: millions of the most intelligent 
people in the world. The facilities of business and 
Steam communicat on are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents,— Persons desiring anj - patent 
issued from 1836 to November 30, 1866, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 20, 1866, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the eame 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents eent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

- MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, New York* 

BRANCH OFFICE— Comer of F and 1th Streets, 
Washington* D. C. 



The attention of Architects, Engineers, and Builders 
Is called to the preat decline in prices of wrought 

STRUCTURAL IRON. 
ft is believed that, were owners fully aware of the small 
di erence in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving insurance and avoiding all risk of inter- 
ruption to business in consequence of Are. Book of de- 
tailed i nformation furnished to Architects, Engineers, 
and Builders, o» application . 



Roots' New Iron Blower, 




BLAKE'S CHALLENGE" ROCK BREAKER. | 

Patented November 18, 1879. > 

For STacn dam R ond making. Ballasting of Railroads. Crushing Ores, use of Iron FnrnareH, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, eMci- 
ency, and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medal of Superiority awarded by American Institute. 

JUiAKE CKUSHKK CO., Sole Makers, New Haven, Conn. 1 




POSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 

FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. ROOTS, Manufrs, 

CONNERSVILLE, IND. 
S. S.TOWNSEND. Gen. Agt, J | ^^f 1 ■ 1 NEW 
WM. COOKE, Selling Agt., 6 CorUandt Street, f YORK. 
JAS. BEGGS & CO., Selling Agts. 8 Dey Street, > 
SEND FOR PRICED CATALOGUE. 
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Inside Pa ere. each insertion - -- 75 cents a line* 
Back Page, each insertion ---SI. 00 a line. 

(About eigtit words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement , as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

$W~ The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 




Established 1814. 



JOSEPH C. TODD, 

STOW to TODD & RAFFERTT, 

PATEBSON, M. J., 

Engineer ani Machinist. 

Flax, Hemp, Jute, Rope, Oakum, 
and Bjigging Machinery. Steam En- 
gines. Boilers, etc. Sole Agent for 
Mayher'B New Patent Acme Steam 
Engine and Force Pumps combined. 
Also owner and exclusive manufactu- 
rer of 

THE ITIE'W 

Baiter Patent Portable Steam Engine, 

These engines are admirably adapted to all kinds of 
light power for driving priming presses, pumping water, 
sawing wood, grinding coffee, ginning cotton, and all 
" "- " ' ulti • 



kinds of agricultural and mechanical purposes* and are 
furnished at the following low prices 

1 Horse Power, 81 50 



1HH one Power. 81 BO 



•i Horse Power, 24* I 2>i Horse Poweri ~275 
3 Horse Power. 290 I 4 Horse Power. 350 

Bend for descriptive circular. Address 

•T. O. TOI333, 

PATERSON, N. J. 
Or No. IO Barclay St., New York. 

HWJOHNS 

LIQUID PAINTS, ROOFING. BOILER COVERINGS, 

Steam Packing, Sheathings, Fireproof Coalings, Cements, 



ILLUSTRATED PAMPHLET, AND PRICE LIST. 



H. W. JOHNS M'F>« CO., 87 MAIDEN LANE, N. T. 



Pictet Artificial Ice Co., Limited, 

P.O. Box 3083. 142 Greenwich St., New York. 

Guaranteed to be the most efficient and economical of all 
existing Ice and Cold Air Machines. 

PREVENT SLIPPING. The 

handsomest, as well as the safest 
CarriageStepmade. Forgedfrombest 
-iron, and formed with a sunken panel, 
in which is secured a plating of richly 
moulded rubber. Durability war- 
ranted. Send for illustrated circular. 
Butter Step U'f'g Co., Boston, Mass. 




New Undestructible Water Pipe. 

We are now prepared to furnish "Water Pipes from 
4 in. upward. Cost less than cast-iron pipe, will not 
rust or corrode. Guaranteed 300pounds pressure to the 



PIPE CO. FAC 



Lpply W 
ITORY, 



550 Bast 117th St., New York City. 



ill Stones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE & SONS, Buffalo, N. Y. 




"BUCKEYE" 
LAWN MOWER. 

The lightest and easiest run- 
ning mower ever made. 
Strictly First Class. 

MAST, FOOS & CO., 
Springfield, Ohio. 

Send for catalogue. 



Delamater Steam Pumps, 

For every variety of work. 

WATERWORKS PUMPING ENGINES. 
Delamater Iron Works, 

Boiler Makers, Engine Builders, 
and Founders, 

Office, No. 10 C0RTLANDT ST., 

Works, Foot of W, 13th St., North Elver, New York. 
ESTABLISHED 1841. 



RAILROAD DEPOTS IRON BUILDINGS WHARF SH 
SUGAR HOUSES . "SELF FITTING ", COTTON S' 
PUBLIC MARKETS (CATALOSUESGRATlSl RETORT HOUSES 
WALTER C.BERGIUS &.C0 -GLASGOW- SCOTLAND. 



Machinists' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &o. 

NEW HAVEN M ANU FAC PUKING CO., 

-New Haven, Conn. 

Working Models 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNER, 62 Centre St., N Y. 




HODGKINS & HAJGrH, 

Importers, Manufacturers, and Dealers In 

FIRE ARMS AND SPORTING GOODS, 

300 BROADWAY, NEW YORK. 

Every article of substautial merit known to the Trade 
supplied, and orders solicited. 



THE MACKINNON PEN OR FLUID PENCIL. 



i^'tWMaff3g* , Jtti*Mi 



Particulars mailed Free. 
MACKINNON PEN CO., 

201) Broadway ,ncar Fulton t.,N.Y. 



The New York Ice Machine Company, 

21 COURTLANDT STREET. OOM 54. 

Low Pressure Binary Absorption System. 

Advantages over other machines. 

Makes 35 per cent, more Ice. Uses only H water of con- 
densation. No Pressure at rest. Pressure in running, 
14 pounds. Self -lubricating. No Leaks, non-inflamma- 
ble. No action on Metals. Easy Attendance. 




WOOD SOLE SHOES. 

The cheapest, most durable, 
warm, good looking, and tho- 
roughly waterproof shoe. Par- 
ticularly adapted to Brewers, 
Miners, and all classes of labor- 
ers. Send stamp for circular 
and price list. 

CHAS. W. COPEI.AND, 

122 Summer St., Boston, Mass. 



THE HOLLY a-=-v„" HEATING?^ T10N co limited 
SYSTEM OF STEAM "EA 9 ,NM ^ 



Win. A. HARRIS, 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station ■ 
Original and Only builder of the 

HAKK1S-C0KL1!SS ENGINE 

With Harris' Patented Improvements, 
from 10 to 1,000 H. P. 



BOILER COVERINGS. 

Plastic Cement and Hair Felt, with or without the 
Patent "AIR SPACE" Method. 

ASBESTOS MATERIALS, 

Made from pure Italian Asbestos, in fiber, mill board, and 
round packing. THE CHALMERS-SPENCE CO., 

10 John Street, and Foot of E. 9th Street, New York. 




COLUMBIA BICYCLE. 

A practical road machine. Indorsed 
by the medical profession as the most 
healthful of outdoor sports. Bend 3 
cent stamp for 21 page catalogue, with 
price list and full information, or 10 
cents for catalogue and copy of The 
Bicycling World. 

THE POPE M'F'G CO., 
89 Summer Street, Boston, Mass. 



GENUINE BABBITT METAL, 

Fine Brass and Composition Castings, 
E, STEUBINS M'F'G CO., SPRINGFIELD, MASS. 



DAIUTCDfi Address for catalogue new mode- of 
■ Win ICIlO] graining, J. J. Callow, Cleveland, O. 

ROOFINCT 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 



BUY NO BOOTS OR SHOES 

Unless the soles are protected by Goodrich's Bessemer 
Steel Rivets. Guaranteed to outwear any other sole. All 
dealers sell them. Taps by mail for 75 cents in stamps. 
Send paper pattern of size wanted. H. C. .GOODRICH, 
19 Church St., Worcester, Mass. 



- HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. FRANKLIN.V. Pres't. J. H. ALLEN, Pres't. 
J. &. PIERCE, See'y. 



THE .TANITE.OO., 

STROUDSBURG-, PA. 
EMERY WHEELS AND GRINDERS. 

LONDON— 9 St. Andrews St., Holborn Viaduct, E. C. 
LIVERPOOL— a The Temple, Dale St. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS. 

MANUFACTURED BY BuRLEIChRoCkDrILL C . 
SEND FOR PAMPHLET. FITCHBURG MASS. 



FRIEDMANN'8 PATENT 

Ejectors 

Are the cheapest and most effective machines 



in the market for 



Elevating; Water anil Conveying Lipids 

from Mines, Quarries. Ponds, Rivers, Wells, Wheel Pits ; 
for use in K. R. Water Stations, Factories, etc. They 
are splendidly adapted for conveying liquids in Brew- 
eries, Distilleries, Sugar Refineries. Paper Mills, Tanner- 
ies, Chemical Works, etc. Send for illus. catalogue to 



NATHAN 

Sole Manufacturers, 



& 



DREYFUS 

NEW YORK. 



The Rodier Patent Single Iron Plane, 

Made of extra quality iron. A 
practicallaborsavingtool. Cuts 
against the grain equally as well 
as with it. Can be adjusted in- 
stantly to cut a coarse or fine 
shaving, and excels any double 
iron plane ever produced. Address LAFLIN MANU- 
FACTURING CO., North Elm Street, Westfleld, Mass. 





A PLANING MILL OUTFIT FOR SALE 
very low for cash. Will sell all together or each machine 
separate. All first-class machines, good order. 

J. H. KERRICK & CO., Indianapolis, Ind. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 

S roved Tenon Machines, Mortising, Moulding, and 
,e-8aw Machines. Eastman's Pat. Miter Machines, and 
Wood-Working Machinery generally. Manufactured by 
WITHBRBY, RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
fShop formerly occupied by R. BALL & CO J 



The only genuine Geiser. 




The Asbestos Packing Co., 

miners and Manufacturers of Asbestos, 
BOSTO 1ST, 3VI A. St S . , 

OFFER FOR SALE: 
PATENTED ASBESTOS ROPE PACKING, 
LOOSE " 

JOURNAL " 
WICK " 

MILL BOARD, 
SHEATHING PAPER, 
FLOORING FELT. 
CLOTH. 




P.O. Box 2875. 



WATCHMAN'S IM- 
proved Time Detector, 
■with Safety Lock At- 
tachment, Patented 1875- 
6-7. Beware of Infringe- 
ments. This Instrument 
is supplied with 12 keys 
for 12 different stations. 
Invaluable for all con- 
cerns employing night 
watchmen. Send for cir- 
culars to E. IMHAUSER, 
Broadway, New York. 



PORTLAND CEMENT, 

From the best London Manufacturers. 

K. B. & S. AND BURHAM CEMENTS. 

For sale by JAMES BRAND, 85 Beekman St., New York. 



Pirttnm or aite For showing heat of 
* y* UlUeiex S, Ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil stills, etc. 

HENBY W. BULKLEY. Sole Manufacturer, 

149 Broadway, N. Y. 



OPEN BACK PRESSES. 

STILES & PARKER PRESS CO., Middletown, Ct. 



TBI BODADU">d Electrical Supplies. 
I CLtUnArtl Send for Catalogue: 
C. E. JONES & BRO., CINCINNATI, O. 



Pulley Blocks. 

Iron Sheaves. Phos- 
phor Bronze Self- 
Lubricating Bush- 
ings. PENFIELD 
„ ,„ BLOCK WORKS, 

Inside Iron Wrought Patent Iron Shear. Lock Bo X 99, LOCk- 
Stnpped Block. Iron Block. SteelRoll.i Bushed, port, N. Y. 




AIR COMPRESSORS. 

THE NORWALK IRON WORKS CO., 

SOUTH NORWAJ.K, CONN. 



<fc ■■» ■■» "5» a year and expenses to agents. Outfit Free. 
3> # / # Address P. O. VICKEBY, Augusta, Maine. 



BROWN S PAT.$P[JT 

Chaffs, Hanoers, 



At low prices. Largest assortment. A.ifcF. 
BROWN, 57, 59, & 61 Lewis St., New York. 





.1 



RELIABLE " 



Engines a complete success. 
' Prices still 40 per ceut. below 
those of other makers. Un- 
equaled for efficiency, simplici- 
ty, and durability. Prices from 
$260 for 10 H. P., to $400 for 30 
H. P. All complete, with Gov- 
ernor, Pump, and Jleater. 
Address, for circular, 

HEALD, SISCO & CO., 

Baldwinsville, N. V. 



^Sfl 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

235 BROADWAY, NEW YORK. 
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JOHN R.WHJTLEY& CO. 

European Representatives of American Houses, with 
First-class Agents in the principal industrial and agricul- 
tural centers and cities in Europe. London, 7 Poultry, 
B.C. Paris. 8 Place Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at 
shippers' discounts. 



Wanted in every Family. 

Splendid combination. Step ladder, height, 5 feet: 
clothes bars, 20 feet ; best Ironing or skirt hoard, all 
neatly combined in one compact, durable article. Can 
be carried in one hand. Weighs only 18 lb. Customers 
say, " Well pleased." Send for sample. Price f 2. Agents' 
terms a bonanza. Rights for sale. Address 

J. H. MARTIN, Hartford, N. Y. 
See illustration in Scientific American, March 20,1880. 



CORRUGATED AND CRIMPED IRON 

ROOFING AND SIDING, 

Iron Buildings, Roofs, Shutters, 
Doors, Cornices, Skylights, Bridges, 
etc. MOSELEY IRON BRIDGE 
AND ROOF CO., 5 Dey Street, 
New York. 




Perfectly Smooth, Thoronebly Seasoned 
CUT THIN LUMBER!! 

Manufactured by our Patent Board Cutting Machines 

and Seasoning Presses. 
Pronounced the only Perfect Cut Lumber ! I 

MAHOGANY, 

Rosewood, Satinwood, Walnut, Ash. Red Cedar, Cherry, 
Oak, Poplar, Maple, Holly, French Walnut, etc., etc, In 
Logs, Planks, Boards, and Veneers. 

Send for catalogue and price lists. 

GEO. W. READ «fc CO., 

186 to 200 Lewis St., foot 5th and 6th Sts.,New York. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, MIllhujMachines. Special 
Machinery. E.GOULD & EBERHARDT, Newark, N. J. 




ELEVATORS. 



All kinds of Hoisting Machinery a 
specialty. Steam, Hydraulic, and 
Belt Power for Passengers and 
„„„ Freight. Iron Furnace -Lifts, Port- 
ly ablelloists. STOKES & PARRISH, 
Furnace Hoist. 30th and Chestnut St., Phila, Pa. 



To Electro- Platers. 

BATTERIES.CHEMICALS, AND MATE- 
rials, in sets or single, with Books of- Instruction 
for Gold, Silver, or Nickel Plating. THOMAS HALL,, 
Manufacturing Electrician, 19 Bloomfield Street, Boston, 
Mass. Illustrated Catalogue sent free. 



52 



Gold, Crystal. Lace, Perfumed, and Chromo Cards, 
name in Gold& Jet lOc.Clinton Bros. Clin tonville.Ct. 



raPROPE 



Address JOHN A. ROEBLING'S SONS Manufactur- 
ers, Trenton, N. J . , or 117 Liberty Street, New York. 

wheels and Rope for conveying power long distances . 
Send for circular. 
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FOR 1880. 

The Most Popular Scientific Paper in the World. 
VOLUME XLIL~NEW SERIES. 

Only $3.20 a Year, including- postage. Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering ■ Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientific 
American a popular resume of the best scientific in- 
formation of the.day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one year— 52 numbers— 
ostage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of The Scientific Ameri- 
can will be Supplied gratis for every club of five subscribers 
at $3,20 each; additional copies at same proportionate 
rate. Postage prepaid. , 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 

37 Park Row. New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from NewYork.with regularity , to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany 
Russia, and all other European States ; Japan, Brazil,, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, l year ; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit bj 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York. 



THE " Scientific American " is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lorn- 
bard Sts., Philadelphia, and 50 Gold St New York. 
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